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The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA or 
Superfund) was passed on December 11, 1980. Among many things this law authorizes the 
United States Environmental Protection Agency (EPA) to respond to releases or threats of releases 
of hazardous substances, or pollutants or contaminants into the environment which may present an 
imminent or substantial danger to public health, welfare or the environment. There are three 
primary ways sites can be cleaned up with CERCLA authority: enforcement removal actions, and 
remedial activities. Each of these ways are discussed in detail below. 

This Quality Assurance Project Plan (QAPP) is a compilation of methods and procedures which 
are followed by the Illinois Environmental Protection Agency (IEPA) Site Assessment Program to 
ensure quality in site investigations. This QAPP provides guidance to fulfill the requirements of 
CERCLA in protecting human health and the environment. 

Data Quality Objectives 

The Data Quality Objectives (DQO) Process, a systematic planning tool based on the Scientific 
Method for establishing criteria for data quality and for developing data collection designs. By 
using the DQO Process to plan environmental data collection efforts, EPA can improve the 
effectiveness, efficiency, and defensibility of decisions in a resource-effective manner. The DQO 
process used by the Site Assessment Program will be based on the process described in "Guidance 
for the Data Quality Objectives Process", September, 1994. EPA QA/G-4:EPA/600/R-96/055. 

DQOs are qualitative and quantitative statements derived from the outputs ofthe first six steps of 
the DQO Process that: 

1) Clarify the study objective; 
2) Define the most appropriate type of data to collect; 
3) Detennine the most appropriate conditions from which to collect the data; and 
4) Specify tolerable limits on decision errors which will be used as the basis for establishing 

the quantity and quality of data needed to support the decision. 
The DQOs are then used to develop a scientific and resource-effective data collection design. 

The DQO Process is a strategic planning approach based on the Scientific Method that is used to 
prepare for a data collection activity. It provides a systematic procedure for defining the criteria 
that a data collection design should satisfy, including when to collect samples, where to collect 
samples, the tolerable level of decision errors for the study, and how many samples to collect. By 
using the DQO Process, the Agency will assure that the type, quantity, and quality of 
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environmental data used in decision making will be appropriate for the intended application. In 
addition, the Agency will guard against committing resources to data collection efforts that do not 
support a defensible decision. 

The DQO Process consists of seven steps, as shown in below. The output from each step 
influences the choices that will be made later in the Process. Even though the DQO Process is 
depicted as a linear sequence of steps, in practice it is iterative; the outputs from one step may lead 
to reconsideration of prior steps. This iteration should be encouraged since it will ultimately lead 
to a more efficient data collection design. During the first six steps ofthe DQO Process, the 
planning team will develop the decision performance criteria (DQOs) that will be used to develop 
the data collection design. The final step of the Process involves developing the data collection 
design based on the DQOs. The first six steps should be completed before the planning team 
attempts to develop the data collection design because this final step is dependent on a clear 
understanding of the first six steps taken as a whole. Above all, every step should be completed 
before data collection begins. 

Each of the seven steps is described briefly below. 

Step 1: State the Problem -Concisely describe the problem to be studied. Review prior studies 
and existing information to gain a sufficient understanding to define the problem. 

Step 2: Identify the Decision- Identify what questions the study will attempt to resolve, and what 
actions may result. 

Step 3: Identify the Inputs to the Decision- Identify the information that needs to be obtained 
and the measurements that need to be taken to resolve the decision statement. 

Step 4: Define the Study Boundaries - Specify the time periods and spatial area to which 
decisions will apply. Determine when and where data should be collected. 

Step 5: Develop a Decision Rule- Define the statistical parameter of interest, specify the action 
level, and integrate the previous DQO outputs into a single statement that describes the 
logical basis for choosing among alternative actions. 

Step 6: Specify Tolerable Limits on Decision Errors- Define the decision maker's tolerable 
decision error rates based on a consideration of the consequences of making an incorrect 
decision. 

Step 7: Optimize the Design- Evaluate information from the previous steps and generate 
alternative data collection designs. Choose the most resource-effective design that meets all 
DQOs. 
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The site specific Work Plans and Field Sampling Plans for each Site Assessment will contain the 
details of how the DQO process was applied to each site. 

1.2 ENFORCEMENT 

CERCLA grants EPA broad authority to take action against responsible parties, including owners, 
operators and generators, to bring about response action at sites. Responsible parties can be held 
liable for up to three times the cost of clean up if Superfund monies have to be used to clean up a 
site. 

1.3 REMOVAL 

The removal program allows EPA to respond to releases quickly, thereby mitigating immediate 
threats to human health and the environment. However, recent amendments to the National 
Contingency Plan (NCP), which is EPA's plan for addressing releases of hazardous materials, 
expand removal authority to also cover situations not routinely thought of as immediate removals. 
Therefore, releases or threats of releases at or near the surface, independent of whether they pose 
an immediate threat, may now be addressed under the removal program. These removal actions 
are defined as time-critical and non-time critical removal actions depending on the site and the 
situation. 

The primary limitation to removal actions is, that they can cost no more than $1 million and last 
no more than 6 months unless continued response ( 1) is required to prevent, limit or mitigate an 
emergency, (2) there is an immediate risk, (3) and no one else will provide the assistance. 

The two key groups that oversee removal actions are the Coast Guard and EPA. The Coast Guard 
primarily responds to releases of hazardous materials in coastal areas and will support EPA at 
inland areas when requested. EPA primarily responds to inland releases through its contract 
technical assistance team (TAT) and Emergency Response Cleanup Services Contracts (ERCS). 
The TAT contractor, among other things, has responsibility for conducting preliminary 
assessments for removal actions and directing removal actions. The ERCS contractor has 
responsibility for implementing the selected removal actions including contaminant and 
countem1easures; cleanup, mitigation, and disposal; site restoration; and analytical services. 

The removal program is designed to respond to releases more quickly than the remedial program 
which requires National Priorities List (NPL) listing. However, the Site Assessment program has 
become more active in removal actions. The Regional Integrated Site Evaluation (RISE) 
Information fom1 is the primary mechanism by which cooperation and communication between 
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removal and remedial programs occurs. RISE forms include all pertinent site information 
including a site description, a summary of previous investigations, potential targets, and a 
description of the hazardous waste present. RISE forms and recommendations are shared and 
coordinated between programs as sites are discovered. If State personnel confront immediate 

removal situations, and the State is unable to take response actions or force responsible parties to 
take response actions, the site should be promptly referred to the EPA Regional office for action. 
These sites are referred to EPA by completing this RISE form which in tum initiates the above 
process. 

1.4 REMEDIAL 

1.4.1 DISCOVERY 

Discovery is the process of identifying previously unknown potential hazardous waste sites. 
Sources for this information could include, but are not limited to the following: 

• infom1al community site notification hot lines, citizen complaints 

• Federal/State site notification programs and referrals 

• historical or recent aerial photo imagery 

• land use records 

• other sources 

When a site initially comes to the attention of the Site Assessment or Removal programs, it is not 
automatically entered into EPA's Comprehensive Environmental Response Compensation and 
Liability Information System (CERCUS). Sites now undergo an initial screening by 
representatives of the remedial and/or removal programs. The site is entered into CERCUS if 
further site investigation is deemed necessary by completing a RISE form. It should be noted that 
CERCUS is not a comprehensive list of all potential sites in the country--only those that have 
been reported to EPA. 

1.4.2 INTEGRA TED ASSESSMENT 

(PRELIMINARY ASSESSMENT/SCREENING SITE INSPECTION EQUIVALENT) 

The Integrated Assessment (IA) was developed to provide a means to conduct a single evaluation 
process for site assessment and removal concerns. It consists of a single continuous site 
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evaluation, which combined the activities of the Preliminary Assessment and the Screening Site 
Inspection. An IA also includes a removal program analysis component. Generally, an lA 
examines hazardous waste sites to detem1ine if a site poses a threat to human health and/or the 
environment, to determine if a removal action is warranted, to better define the extent of the 
problem, to determine if further action is warranted, and to provide a data base sufficient to apply 
the EPA Hazard Ranking System (HRS) which is described in Section 1.4.6. 

After site discovery and the RISE process is complete and both programs have determined that 
further investigation in conjunction with a removal action, following a removal action, or in the 
absence of any removal action is necessary, the site is placed on CERCUS and an Integrated 
Assessment begins. The RISE form is forwarded to the Early Action Project Manager in the 
Emergency Response Branch of the Superfund Division, who in tum will provide the information 
to the Region 5 Removal Program. If the potential for a removal is present, then the State will 
contact the Regional Removal representative and every attempt will be made to coordinate the 
initial site activities, especially the reconnaissance visit. 

A variety of infom1ation is necessary to complete the lA including site specific data on the 
hazardous substances present, pollutant dispersal pathways, types of receptors, facility 
management practices, and readily known potential responsible parties. The scope of an IA can 
vary depending on the nature of existing infonnation available on the site. 

The following types of tasks are appropriate for an lA: 

• 

• 

• 

• 

• 

• 

• 

• 

review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn 
Maps; U.S. Geological Survey, Soil Conservation Service information; and other 
geological, hydrological, and topographical data 

conduct a site reconnaissance visit 

screen site with portable field instruments for air releases and radioactivity 

survey and document the site, structures, topography, lagoons, drainage, drums, bulk 
tanks, monitoring wells, roads, access points, boundaries, etc. 

document location of potentially affected homes, public buildings, natural areas, other 
populations, etc. 

identify migration pathways and sources of hazardous waste 

review operator records 

screen samples before collection with the Toxic Vapor Analyzer (TVA) and perhaps 
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conduct other screening activities with Immunoassays and/or X-ray fluorescence 
depending on the site 

• use the Geoprobe to gather data on site geology and to collect groundwater samples 

• collect/analyze on and off-site, sediment surface soil, open drums and waste samples 
for volatile organic compounds, extractable organic compounds (this includes 
base/neutral extractables, acid extractables, and pesticides/ polychlorinated biphenyls 
(PCBs)), and inorganic compounds 

• collect/analyze groundwater and surface water, and or lagoons for volatile organic 
compounds, extractable organic compounds (this includes base/neutral 
extractables, acid extractables, and pesticides/PCBs), and inorganic compounds 

• HRS scoring 

An important task of the lA, as mentioned above, is sample collection. When the decision is made 
to proceed with sampling, the State will notify the Early Action Project Manager with a 
correspondence including a workplan and a PA-Scoring package. Under the Site Assessment 
program, an average of 10-20 samples per site is routine. In addition to collecting samples for the 
HRS score, consideration is given to removal assessment and possible initial remedial 
investigations needs. States should attempt, where feasible, to limit sample collection to this 
amount. However, this amount may not be appropriate considering the size, complexity, nature of 
the pathways and the amount of existing reliable analytical data. If it is impossible to effectively 
score the site with 20 samples then it is appropriate to collect more. 

Completion of the lA will generally include a formal report which addresses the site history, 
operations, waste characteristics, and a discussion of the migration pathways. The report will also 
include photographic documentation, site and area maps, presentation of analytical data, and a 
PreScore scoring package. Also, accompanying the report will be a site recommendation. Based 
on the information collected, one of the following decisions/recommendations must be made: 

-no further remedial action planned (NFRAP) 
- further investigation 
-proceed with HRS scoring package 

During the initial stage of the Integrated Assessment investigation, it may be determined that a site 
does not pose a threat to human health and/or the environment. In this case a NFRAP Integrated 
Assessment (Preliminary Assessment Equivalent), which is an abbreviated version of an 
Integrated Assessment, is the result. This decision usually comes after a review of all pertinent 
information (including removal action infom1ation, if applicable) and a site reconnaissance visit. 
The information available suggests that this site does not pose a threat and that sampling is not 
necessary. This investigation should characterize any hazardous substances present, potential 
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migration pathways, and the potential populations and resources that may be affected. 

A NFRAP Integrated Assessment may include the following tasks: 

• review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn 
Maps; U.S. Geological Survey, Soil Conservation Service information; and other 
geological, hydrological, and topographical data 

• conduct a site reconnaissance visit 

• identify potential targets, migration pathways, and sources of hazardous waste 

• screen the site with portable field instruments for air releases and radioactivity 

• survey and document site, structures, topography, lagoons, drainage, drums, bulk tanks, 
monitoring wells, roads, access points, boundaries, etc. 

• review operator records 

A report that is the equivalent of a Preliminary Assessment will be completed and accompanied by 
a PreScore scoring package. 

1.4.3 SITE TEAM EVALUATION PRIORITIZATION (STEP)/ESI EQUIVALENT 

The Site Team Evaluation Prioritization (STEP)/ESI Equivalent was developed to allow for 
additional investigations beyond the previously completed Preliminary Assessments, Screening 
Site Inspections, or lAs to provide sufficient documentation to decide on the appropriate future 
course of action for sites. The purpose of a STEP/ESI Equivalent is to gather additional 
information to further assess potential site concerns and to assist in determining if a site is eligible 
for the NPL. 

Much of the same information and tasks necessary for the completion of the Integrated 
Assessment is also necessary for a STEP/ESI Equivalent investigation. However, most of this 
information has already been gathered in the Preliminary Assessment and the Screening Site 
Inspection. Therefore, the STEP/ESI Equivalent is utilized to fill in data gaps and make a 
detennination if the site is an NPL candidate. The types oftasks appropriate for a STEP/ESI 
Equivalent include the following: 

• gather updated infom1ation regarding site operations, hazardous wastes, and disposal 
procedures 
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• collect samples to fill in data gaps and to further identify affected or potentially 
affected target populations and/or resources 

• analyze samples for volatile organic compounds, extractable organic compounds (this 
includes base/neutral extractables, acid extractables, and pesticides/PCBs), and 
inorganic compounds 

• quantify the threats posed by a site to support HRS scoring 

• collect additional samples to attribute hazardous substances to site operations 

Again, before sampling activities are conducted, the State will notify the Early Action Project 
Manager with a correspondence including a workplan and a PA-Scoring or a PreScore package. 
The number of samples collected during the STEP will range from a few up to the number 
typically collected during a CERCLA Expanded Site Inspection. The nature and amount of field 
work will be dictated by the existence of available information on the site. Again, a report 
accompanied by an updated PreScore scoring package and a site recommendation will be 
completed. Based on the infom1ation collected, one ofthe following decisions/recommendations 
must be made: 

• no further remedial action planned (NFRAP) 

• further investigation 

• proceed with HRS scoring package 

1.4.4 EXPANDED SITE INSPECTION (ESI) 

Expanded Site Inspections (ESis) are optional activities. The objective of the Expanded Site 
Inspection is to collect all data necessary to prepare an HRS scoring package to propose the site to 
the NPL. In most cases, Expanded Site Inspections are necessary for complex sites where 
additional data is needed to substantiate or strengthen an HRS score. Expanded Site Inspections 
may also be needed to further define the extent or potential for contamination, more extensively 
determine the identity/quantity of waste materials or contaminants disposed on site, better 
identify/quantify target populations or environments. 

The more conventional activities and techniques often provide enough data to score a site for the 
NPL. However, in some instances additional information and more sophisticated technology may 
be necessary especially for complex sites. Before additional sampling activities are conducted, the 
State will notify the Early Action Project Manager with a correspondence including a workplan 
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• conducting interviews with those knowledgeable about the site 

• installing wells to obtain better data on the presence of contaminants in groundwater 

• collecting samples to attribute hazardous substances to site operations 

• collecting samples to further identify targets 

• conducting geophysical studies 

• conducting complex background sampling studies 

• collecting any other missing HRS data for the pathways of concern 

After an Expanded Site Inspection is completed sufficient information and documentation exists to 
proceed with NPL listing. 

Data Usage and Assessment 

In the Site Assessment Program, sampling and the associated analytical work are necessary for 
Integrated Assessments, Site Team Evaluation Prioritizations, and Expanded Site Inspections. The 
primary purpose for this analytical work is to complete a site characterization using the HRS. For 
most sites where unknown contaminants may be present, samples are analyzed for the Target 
Compound List (Refer to Tables 5-l through 5-4). This analytical data may also be of secondary 
use in the Remedial Investigation or in relation to public health concerns. The Remedial 
Investigation is, however, designed to develop an analytical data base for contamination 
assessment and public health concerns that is independent from and more intensive than the 
analytical data of the Site Assessment program (Refer to Section 1.4. 7). 

Samples are sent to the USEP A Contract Lab Program or to IEP A labs. Soil, sediment, waste, 
surface water, and groundwater analyses all undergo data assessment by Quality Assurance 
Coordinators and the laboratory managers for the data produced in their laboratories. The data 
assessment will be done in terms of instrument conditions, initial calibration, continuous 
calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses, 
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses. 
All of the analyses and recoveries must meet established limits (Refer to Appendix E). For 
samples sent to IEPA labs, the IEPA Quality Assurance Section will manually validate the data 
package prepared by the laboratory equivalent to Contract Lab Program requirements and results 
will be reported to the Site Assessment staff of the Division of Land Pollution. For samples 
analyzed through the Contract Lab Program, data is validated by ESAT manual data validation or 
reviewed by a Computer-Aided Data Review and Evaluation (CADRE) software. If a CADRE 
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review is conducted, it should be noted that, if needed, a full manual data review can be requested 
in the future. However, for ESis or sites with a known scoring potential a manual review should 
be requested before samples are analyzed. The analytical results are then sent to US EPA and 
forwarded to the Site Assessment staff. 

The target parameters and associated reporting/detection limits for the Site Assessment Program 
are contained in Appendix E. 

Site Assessment staff then compute the HRS score using this analytical data. The analyses are 
compared to the background level and/or detection limits. Any parameter with a value that is 
three times greater than the background concentration or greater than the sample quantitation limit 
if the parameter is undetected in the background sample represents an observed release to the 
environment. The absence or the confirmation of an observed release is a significant factor in the 
computation of the HRS score. This analytical data, staff recommendations and conclusions, and 
reports are reviewed by the Illinois Site Assessment Program Manager. After needed corrections 
are made, the report and the HRS score will be transmitted to USEPA, Division of Superfund, 
Emergency Response Branch, Response Section 3 for review. 

1.4.5 SITE ASSESSMENT TEAMS (SAT) 

A Site Assessment Team is formed at the request ofthe Site Assessment Program manager. The 
objective of the SAT is to discuss and determine a site strategy. The various topics of discussion 
will vary from site to site, however, common topics include identifying potentially responsible 
parties, assessing public health concerns and ecological risks, discussing the need for a removal 
action, and enforcement issues. A Site Assessment Team consists of State members representing 
a variety of programs including, but not limited to, the Site Assessment Unit, the National 
Priorities Unit, Legal Council, and the Community Relations Unit. However, it may be beneficial 
to have other individuals or program representatives with knowledge of the site on the team. 

1.4.6 HRS/NPL 

The Hazard Ranking System (HRS) is a model developed and designed to rate the relative severity 
of a hazardous waste site against other sites. The score is based on (1) the relative potential of 
substances to cause hazardous situations, (2) the likelihood and rate at which the substances may 
afTect human and environmental receptors, and (3) the severity and magnitude of potential effects. 

Appropriate activities include: 

• assemblage of all the information required to develop a hazard ranking score 

• preparation of the formal documentation record and supporting information 
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The National Priorities List (NPL) is compilation of the highest priority sites in the country. Each 
site included on the NPL was scored using the HRS. Congress mandated that EPA publish and 
update this list on a regular basis. A site must be listed on the NPL in order to be eligible for 
remedial action. However, it is important to note that enforcement activity is not specifically 
relevant to NPL considerations. EPA's policy is to score all sites regardless of their enforcement 
status. This will ensure fair and equitable treatment of all sites. 

Ultimately, it is the responsibility of the EPA to recommend sites for NPL consideration. 
However, States also have a role in reviewing and commenting on recommended sites. A 
Regional Decision Team (RDT) may be formed to determine which sites should proceed with 
placement on the NPL. The RDT consists primarily of members from the EPA, however, at least 
one member from the state usually is presented or consulted. Often, a SAT will provide relevant 
information. 

The following is an outline of the chronology by which sites are submitted for NPL consideration: 

• apply HRS scoring system 

• submission of information!NPL package 

• Regional quality control 

• EPA-Headquarters quality assurance audit 

• sites that pass are published in the Federal Register 

• sites pass through 60 day public comment period 

• sites successfully passing through comment period are published as final in the Federal 
Register 

• litigation 

When a site is submitted to EPA Headquarters for NPL consideration, the submittal must contain 
the following components: 

• complete set of HRS worksheets 

• documentation record 
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Once a site has been scored using the HRS and submitted for NPL consideration, the Region 
performs a quality control review. This QC review involves: 

• ensuring that submittal is complete 

• ensure correct arithmetic and language 

• ensure scores for individual factors are appropriate based on information in the 
documentation record 

• resolve and correct with preparer any errors or discrepancies 

EPA-Headquarters QA involves: 

• ensure accurate interpretation of technical data and arithmetic assignment ofHRS 
values 

• ensure consistent inter region EPA policy application 

• ensure equitable treatment for all sites nationally 

• ensure technically valid professional judgement exercised 

After the entire review process is complete, a letter from the Governor (or an appointee) 
recommending the site be listed on the NPL is necessary for listing. This process should be 
initiated as early in the site assessment process as practical, ideally before initiating a HRS 
package. 

1.4.7 REMEDIAL INVESTIGATION (RI) 

After a site is placed on the NPL, a remedial investigation is completed to assist in determining the 
remedial course of action. A remedial investigation is an investigation intended to gather the data 
necessary to: 

• detern1ine more precisely the nature and extent of problems at the site 

• establish cleanup criteria for the site 
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In order to conduct a remedial investigation and all activities subsequent to a remedial 
investigation, the site must be listed on the NPL. 

1.4.8 FEASIBILITY STUDY (FS) 

A feasibility study is intended to: 

• evaluate alternative remedial actions from a technical, environmental, and cost­
effectiveness perspective 

• recommend the cost-effective remedial action 

• prepare a conceptual design, cost estimate for budgetary purposes, and a preliminary 
construction schedule 

1.4.9 REMEDIAL DESIGN (RD) 

In this phase of a remedial action, the selected remedy in clearly defined in a bid package so that 
the remedy can be implemented. It can take the form of a site cleanup plan, a relocation plan or 
engineering drawings and specifications. 

1.4.1 0 IMPLEMENTATION/CONSTRUCTION/REMEDIAL ACTION 

The construction phase is the phase at which actual clean up occurs based upon the designs 
prepared in the design phase. Implementation can range from building containment structures, 
removal of drums, installation of fences, relocation of residents, provision of alternative water 
supplies, installation of site monitoring systems, construction of clay caps, etc. 

1.5 REDEVELOPMENT ASSESSMENTS (RA) 

Changes have occurred in the remedial portion of the Superfund program resulting in another type 
of site investigation. A portion of the CERCLA site assessment funds have been allocated to 
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complete assessments at Brownfield sites. The Brownfield Initiative came about from an effort to 
clean sites up without the traditional CERCLA process. Brownfields are typically abandoned, 
idled, or under-used industrial and commercial properties where redevelopment is complicated by 
real or perceived environmental contamination. The purpose of a Redevelopment Assessment is 
to determine if any environmental or public health concerns exist at a Brownfield site which may 
impede future redevelopment ofthe property. The Brownfield Initiative and in tum 
Redevelopment Assessments are intended to assist states, communities, owners, and other 
stakeholders in the economic redevelopment ofthese properties. 

Generally, potential sites will be identified through a cooperative effort with communities, 
municipal officials, and the state. As a result, the state and the community work in cooperation 
toward the property redevelopment. 

RA investigations will gather information about the site including the location of past and present 
industrial activities at the site, the potential environmental migration pathways of concern, the 
identity of concentrations of contaminants at the site, and an evaluation of the need for remedial 
and/or removal actions at the property. To gather this information and complete a RA, the 
following tasks are appropriate: 

• 

• 

• 

• 

• 

• 

• 

• 

review of files; reports; well logs; aerial imagery; Sanborn Maps; and U.S. Geological 
Survey, Soil Conservation Service, and other institutions with geological, hydrological, 
and topographical data 

conduct a site reconnaissance visit 

conduct geophysical studies especially metal detector surveys to determine the 
presence or absence of underground storage tanks, buried drums, and/or other buried 
objects 

determine the presence or absence of asbestos and other materials that may require 
removal or complicate redevelopment 

screen samples before collection with the TVA and/or Immunoassays 

use the Geoprobe to gather data on site geology and collect groundwater samples 

collect/analyze samples for volatile organic compounds, extractable organic 
compounds (this includes base/neutral extractables, acid extractables, and 
pesticides/PCBs), and inorganic compounds. 

collect/analyze soil samples by the TCLP (Toxicity Characteristics Leaching 
Procedure) method to determine the presence or absence ofhazardous waste 
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A workplan will be sent to the Early Project Managers at US EPA to notify them of the upcoming 
sampling event. In general, more samples are collected during a redevelopment assessment than 
during traditional CERCLA activities to assist in characterizing the site. 

The Redevelopment Assessments differ from traditional CERCLA activities, however, much of 
the site investigation is equivalent. The primary difference occurs in the sampling strategy. 
Sampling is more extensive. All areas ofthe site are sampled and samples are collected at various 
depths to get an indication of the depth of contamination. Sampling is confined to on-site, there is 
generally no target sampling. Furthermore, generally, all applicable screening techniques are 
utilized at Brownfield sites. Another important difference between traditional CERCLA 
investigations and Redevelopment Assessment is the interpreting ofthe analytical results and the 
final report. The sample analyses are compared to the Illinois Environmental Protection Agency's 
Tiered Approach to Cleanup Objectives, with consideration ofbackground concentrations, to 
assist in determining the degree of contamination present on-site. The HRS system is not applied 
in any manner to these investigations. There is no intent to score the site using the HRS. (Note: 
These two investigations are similar, but the differences between the traditional CERCLA 
investigations and Brownfield investigations are identified in the various sections throughout this 
QAPP). 

Completion of the RA will generally include a formal report which will address the site history, 
operations, waste characteristics, and a discussion of the need for future remedial activities at the 
site. The report will also include photographic documentation, site and area maps, and a 
presentation of analytical data. No scoring package will be completed. 

If upon completion of the RA it is determined that future site remediation does not appear to be 
warranted, the State (the Site Assessment Program in cooperation with the Site Remediation 
Program) will also prepare a NFRAP letter and provide it to the property owner and the 
appropriate local officials. If however, after completion of the assessment it is determined that 
there are contaminants present which would require remedial actions, the property owners shall be 
notified ofthese findings and encouraged to enroll into the State's Site Remediation Program. 

Data Usage and Assessment 

In the Site Assessment Program, sampling and the associated analytical work are necessary for the 
Brownfield site RAs. The primary purpose for this analytical work is to complete a site 
characterization to identify potential impediments to redevelopment. This analytical data may also 
be of secondary use in future investigations or in relation to public health concerns. 

Samples are sent to the USEP A Contract Lab Program or to IEP A labs. Soil, sediment, waste, 
surface water, and groundwater analyses will all undergo data assessment by Quality Assurance 
Coordinators and the laboratory managers for the data produced in their laboratories. The data 
assessment will be done in terms of instrument conditions, initial calibration, continuous 
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calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses, 
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses. 
All of the analyses and recoveries must meet the established limits (Refer to the USEP A CLP 
SOWs). For samples sent to IEPA labs, the IEPA Quality Assurance Section will manually 
validate the data package prepared by the laboratory equivalent to Contract Lab Program 
requirements and results will be reported to the Site Assessment staff of the Division of Land 
Pollution. For samples analyzed through the Contract Lab Program, all data is reviewed by a 
Computer-Aided Data Review and Evaluation (CADRE) software. The Computer Aided Data 
Review and Evaluation (CADRE) review provides a quicker tum around time for analytical 
results. It should be noted that, if needed, a full manual data review can be requested in the future. 
Data is sent to the USEPA and forwarded to the Site Assessment staff. To further expedite the 
validation process, no validation is completed for TCLP results because these results are generally 
used for disposal purposes only. This type of data validation is in line with the purpose of 
Brownfield investigations as a streamlined assessment to assist in the redevelopment of properties 
(Refer to Section 8.0). 

Site Assessment staff then compare the analyses against the IEPA Tiered Approach to Corrective 
Action Objectives, background levels, and Subtitle G Subpart C the Characteristics of Hazardous 
Waste. Any parameter with a value that is greater than these objectives and the background 
concentration is considered elevated and should be addressed as stated in the Tiered Approach to 
Corrective Action Objectives document. This analytical data, staff recommendations and 
conclusions, and reports will be reviewed by the IEP A Site Assessment Program manager. After 
needed corrections are made the report is transmitted to the community in which the site is located 
and USEPA, Office of Superfund, Superfund Program Management Branch, Technical Support 
Section for review. 

1.6 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

The Data Quality Objective (DQO) process is a series of planning steps based on the Scientific 
Method that is designed to ensure that the type, quality, and quantity of environmental data used in 
decision making are appropriate for intended application. DQOs are qualitative and quantitative 
statements derived from outputs of each step of the DQO process that clarify the study objective, 
define the most appropriate type of data to collect and determine the most appropriate conditions 
from which to collect the data. The DQOs are then used to develop a scientific and resource 
effective sampling design. 

The DQO process allows decision makers to define their data requirements and acceptable levels 
of decision during planning before any data is collected. DQOs should be based on the seven step 
process described in EPA QA/G-4 document (September 1994 ). 
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2.0 ORGANIZATION AND RESPONSIBILITY 

The Site Assessment program requires both field sampling and laboratory analysis. Program 

management and field sampling is conducted by the Division of Land Pollution Control. 
Laboratory analysis is the responsibility of the laboratory (either US EPA CLP, CRL or IEPA). 

The primary source of analysis is the CLP. 

Overall quality assurance responsibilities are divided between the manager ofthe Site Assessment 

Program within the Division of Land Pollution Control and the Quality Assurance Officer of the 

Division of Land Pollution Control and the Quality Assurance Officer ofthe Division of 

Laboratories. These individuals delegate portions of their quality assurance responsibilities to 

people reporting to them. 

Specific quality assurance responsibilities, with respect to the Site Assessment Program and the 

Division of Laboratories are defined below. 

Site Assessment Program- Thomas Crause, Manager 
Coordinates training programs for all field sampling personnel. General training includes 
safety, number of samples, sampling strategy, cleanliness of equipment, use of field 
blanks, etc. This general training is being provided by USEP A. 

Informs laboratories in advance when samples will be sent and identify any particular 

requirements for special treatment when large numbers of special types of samples are to 
be sent. 

Works with the manager of the division of Land Pollution Control to determine the 
number of samples that can be run under existing funding. Recommend purchase of 
equipment. 

Reviews analytical results with field personnel before release from the division. Work 
with the laboratories to refine the goals and objectives for precision and accuracy as 
requested by the Region V QA officer. 

Is responsible for submission of this document to US EPA Region 5 and for the preparation 
ofthe Bureau of Land's portion ofthis document. 

Division of Laboratories 

Division Manager, 
Has overall responsibilities of the IEP A's two laboratories and the Quality Assurance 
Section. 
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Oversees the preparation of the Division of Laboratories portion of this document. He is in 
charge of the Quality Assurance Section. He is a link to division of Land Pollution for this 
project. He Is responsible for supervising the validation, by Quality Assurance Section 
staff, of the data packages generated by the IEP A Division of Laboratories for the 
proposed NPL site, after it has been assessed by the laboratory. 

Divisional Quality Assurance Officer (QAO): 
The Divisional QAO has lead responsibility for preparation of this document and works 
with the Quality Assurance Committee and Senior Management to assure the quality of 
data generated. 

Laboratory Managers and Unit Supervisors: 
They have the responsibility to operate the laboratories properly, and assure the validity of 
the data generated. They act as consultants and trouble shooters in the event complications 
anse. 

Chemists: 
They run the instruments and analyze the samples prepared by other chemists or the 
laboratory associates and assistants. They have overall responsibility of quality assurance. 
They make sure all the quality control samples are analyzed and the results are within 
acceptance limits. 

Laboratory Quality Assurance Officers: 
Each laboratory's QAO has the responsibility of helping the Division Quality Assurance 
Officer prepare this document and assuring the generation of quality data. 

USEPA 
EPA Quality Assurance Reviewer has the responsibility to review and approve all Quality 
Assurance Project Plans (QAPPs). Additional U.S. EPA responsibilities for the Site Assessment 
Program include: 

• 

• 

• 

Conducting external Performance and System Audits of Laboratory and 
Field Activities 

Reviewing and approving sampling plans 

Reviewing and evaluating analytical field and laboratory procedures 

Responsibilities for additional aspects of the Site Remediation Program when sample analyses are 
not performed by the IEPA are as follows: 

• Scheduling of CLP Analyses 
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• Data validation of CLP/CRL RAS and SAS including tentatively identified 
compounds 
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3.0 QUALITY ASSURANCE OBJECTIVES 

The overall QA objective for the Site Assessment Program is to develop and implement 
procedures for field sampling, chain-of-custody, laboratory analysis, and reporting that will 
provide results which are legally defensible in a court of law. Specific procedures for sampling, 
chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of data, internal 
quality control, audits, preventive maintenance of field equipment, and corrective action are 
described in other sections of this QAPP. 

3.1 Precision 

3.1.1 Definition 

Precision is a measure of the degree to which two or more measurements are in agreement. 

3.1.2 Field Precision Objectives 

Field precision is assessed through the collection and measurement of field duplicates at a 
rate of 1 duplicate per 10 analytical samples. The total number of duplicates for this 
project are found in Summary Table of Sampling and Analysis Program (Table 1-1 ). 

3.1.3 Laboratory Precision Objectives 

Precision in the laboratory is assessed through the calculation ofrelative percent 
differences (RPD) and relative standard deviations (RSD) for three or more replicate 
samples. The equations to be used for precision in this project can be found in section 12 
of this QAPP. The precision requirements for the CLP Analytical procedures performed by 
the Illinois EPA laboratories are specified in USEPA CLP Statement of Work OLM0.3.0 
and Statement of Work ILM0.4.0. The precision requirements for CLP Analytical 
procedures perfom1ed by USEPA CLP laboratories or contractors are specified in the 
current Statement of Work or the Special Analytical Services request. 

3.2Accuracy 
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Accuracy is the degree of agreement between an observed value and an accepted reference 
value. 

3.2.2 Field Accuracy Objectives 

Accuracy in the field is assessed through the use of field and trip blanks and through the 
adherence to all sample handling, preservation and holding times. 

3.2.3 Laboratory Accuracy Objectives 

Laboratory accuracy is assessed through the analysis of matrix spikes (MS) or standard 
reference materials (SRM) and the determination of percent recoveries. The equation to be 
used for accuracy in this project can be found in section 12 of this QAPP. The accuracy 
requirements for the CLP Analytical procedures performed by the Illinois EPA laboratories 
are specified in USEPA CLP Statement of Work OLM03.0, OLC03.2 and Statement of 
Work ILM04.0. The accuracy requirements for CLP Analytical procedures performed by 
USEP A CLP laboratories or contractors are specified in the current Statement of Work and 
table 3-1 or the Special Analytical Services request. 

3.3 Sensitivity 

The sensitivities required for CLP analyses will be the Contract Required Quantitation 
Limits shown in Appendix E of this QAPP. The sensitivity requirements for SAS are 
specified in each individual SAS request. 

3.4 Representativeness 

3.4.1 Definition 

Representativeness expresses the degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, a process 
condition, or an environmental condition. 
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Representativeness is dependent upon the proper design of the sampling program and will 
be satisfied by ensuring that the field sampling plan (FSP) is followed and that proper 
sampling techniques are used. 

3.4.3 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, 
meeting sample holding times and analyzing and assessing field duplicated samples. 

3.5 Completeness 

3.5.1 Definition 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount that was expected to be obtained under normal conditions. 

3.5.2 Field Completeness Objectives 

Field completeness is a measure of the amount of valid measurements obtained from all 
the measurements taken in the project. The equation for completeness is presented in 
Section 12 of this QAPP. Field completeness for this Site Remediation Program varies 
dependent upon the activity and phase of work (see Section 3). 

3.5.3 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of valid measurements obtained from 
all the measurements taken in the project. The equation for completeness is presented in 
Section 12 of this QAPP. Laboratory completeness goal for this Site Remediation 
Program is 95 percent. 

3.6 Comparability 
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Comparability is an expression ofthe confidence with which one data set can be compared 
with another. Comparability is also dependent on similar QA objectives. 

3.6.2 Measures to Ensure Comparability of Field Data 

Comparability is dependent upon the proper design of the sampling program and will be 
satisfied by ensuring that the FSP is followed and that proper sampling techniques are 
used. 

3.6.3 Measures to Ensure Comparability of Laboratory Data 

Planned analytical data will be comparable when similar sampling and analytical methods 
are used and documented in the QAPP. Comparability is also dependent on similar QA 
objectives. 

3. 7 Level of Quality Control Effort 

Field blank, trip blank, method blank, duplicate and matrix spike samples will be analyzed to 
assess the quality of the data resulting from the field sampling and analytical programs. Field and 
trip blanks should be collected for air and gas samples. 

Field and trip blanks consisting of distilled water, will be submitted to the analytical laboratories 
to provide the means to assess the quality of the data resulting from the field sampling program. 
Field blank samples are analyzed to check for procedural contamination at the facility which may 
cause sample contamination. Trip blanks are used to assess the potential for contamination of 
samples due to contaminant migration during sample shipment and storage. Trip blanks generally 
pertain to volatile organic samples only. Trip blanks are prepared by the bottle vendor prior to the 
sampling event in the actual sample containers and are kept with the investigative samples 
throughout the sampling event. They are then packaged for shipment with other samples and sent 
for analysis. There should be one trip blank included in each sample shipping container. At no 
time after their preparation are the sample containers opened before they reach the laboratory. 

Method blank samples are generated within the laboratory and used to assess contamination 
resulting from laboratory procedures. Duplicate samples are analyzed to check for sampling and 
analytical reproducibility. Matrix spikes provide information about the effect ofthe sample matrix 
on the digestion and measurement methodology. All matrix spikes are performed in duplicate and 
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are hereinafter referred to as MS/MSD samples. One matrix spike/matrix spike duplicate will be 
collected for every 20 or fewer investigative samples. MS/MSD samples are designated/ collected 
for organic analyses only. 

MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume for 
extractable organics although the number of encore tubes needs to be doubled when sampling for 
soil VOC MS/MSD. However, aqueous MS/MSD samples must be collected at triple the volume 
for VOCs and double the volume for extractable organics. One MS/MSD sample will be 
collected/designated for every 20 or fewer investigative samples per sample matrix (i.e., 
groundwater, soil). Chain of Custody needs to clearly specify which sample is used for MS/MSD. 

The general level of the QC effort will be one field duplicate and one field blank for every 10 or 
fewer investigative samples. One volatile organic analysis (VOA) trip blank consisting of distilled 
deionized ultra pure water will be included along with each shipment of aqueous VOA samples. 

4.0 SAMPLING PROCEDURES 

4.1 INTRODUCTION 
There are a variety of documents providing guidance specifically dedicated to sampling at 
hazardous substance sites. This section contains a compilation of general information about 
sampling followed by specific information for sampling different media. Through a cooperative 
effort by representatives of the various sections and units of the IEPA Bureau of Land, the Bureau 
of Land Sampling Procedures Guidance Manual was developed. This manual consists of 
sampling procedures for a variety of media and situations. The sampling procedures outlined in 
this manual are the compilation of methods which are described in a variety of sampling 
documents. A list of references follows each section in the manual. 

The objective of sampling is to acquire data which will assist personnel in determining: 

• the identification ofthe hazardous substances present at a site (IA, STEP, ESI, RA) 

• the occurrence and extent of hazardous substance migration (IA, STEP, ESI, RA) 

• the HRS score (IA, STEP, ESI) 
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• the presence of contamination at targets (IA, STEP, ESI) 

• the nature and depth of contamination (RA) 

• the characterization of the waste for disposal (RA) 

IL EPA QAPP 
Table of Contents 

Revision#4 
January 2003 

Page 33 of 107 

The data generated from analysis of samples collected during traditional CERCLA investigations 
often provides a crucial portion of the evidence used in subsequent litigation and may further be 
used in the development of appropriate remedial action alternatives. Furthermore, in the case of 
Redevelopment Assessments, sample analysis also provide an idea of the contamination present in 
relation to the redevelopment potential ofthe property. Therefore, certain procedures should be 
followed to provide the best information possible. In addition, careful selection of sampling 
locations and methods also helps reduce the costs of labor and analytical support. 

The following sections contain general sampling information and specific procedural information. 

4.2 SAMPLING STRATEGY 

The sampling strategy utilized is important in acquiring the type of information needed and 
accomplishing the objectives ofthe investigation. Traditional CERCLA sites normally are 
sampled to provide data for HRS, support enforcement, or characterize the site for remedial work. 
Brownfield sites norn1ally are sampled to assist in determining the redevelopment potential of the 
property by describing the contamination present. These tasks entail different sampling goals and 
strategies. Therefore, the design of the sampling strategy must ensure that the samples obtained 
will meet the goals of the specific investigation. 

For enforcement and HRS scoring it is not necessary to identify all of the hazardous substances or 
areas of migration. The general strategy is to sample those areas or containers most likely to give 
positive evidence of the most hazardous contamination or chemical suspected to be present. 
Similarly, to demonstrate off-site migration, those areas where off-site migration is most probable 
are sampled first. Thus, containers to be sampled for evidence of hazardous chemicals are 
generally selected on the basis of drum markings or other information indicating hazardous 
contents. Stream sediments are sampled in locations of heavy stream deposition, and stream water 
samples are collected nearest the point of suspected contaminant entry. Therefore, a biased 
sampling approach is used for both legal support and HRS scoring. This approach is contrary to 
most established sampling procedures which stress the importance of selecting sampling points 
without bias. Furthermore, for site investigations in support of remedial design, thoroughness in 
total site characterization is desirable. In such cases, statistically acceptable random sampling 
techniques should be used if possible to minimize sample numbers. 

For Brownfield RAs, a combination of the above methods are employed. Sampling activities are 
designed to identify potential areas of concern and to detern1ine if these areas pose a risk to human 
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health and/or the environment. The general strategy is to sample areas of concern which is the 
same strategy employed at traditional CERCLA sites. RAs also should characterize the entire site, 
meaning that samples should be spread around the site cover all ofthe different areas. Depending 
on the information available, areas of concern will be targeted and the entire area will be 
adequately sampled. In some instances, a grid approach to sampling may be used. Generally, 
samples are collected from the most contaminated interval and from the deepest interval that 
appears to be clean. 

4.3. TYPES OF SAMPLES 

4.3.1 ENVIRONMENTAL SAMPLES 

Environmental samples are normally dilute and do not require the special shipping procedures 
used with concentrated samples. (Refer to Section 4.12 for shipping instructions) If there is reason 
to believe that particular environmental samples are concentrated or particularly hazardous for any 
other reason, they should be shipped as hazardous samples. 

4.3.2 HAZARDOUS SAMPLES 

These include on-site samples obtained from surface impoundments (lagoons), pits, waste piles 
and containers, including drums, tanks, and tank cars. Based upon the best professional 
judgement of field personnel, these types of samples may be sub-categorized as either high-or 
medium-concentration samples (Refer to Section 4.12 for shipping instructions). 

High-concentration hazardous samples include all samples that have no obvious and significant 
dilution with water, soil, or any other non-toxic component. Generally these samples are from 
containers or fresh spills. Obtaining these samples poses the greatest risk of exposure to 
personnel. In addition, U.S. Department ofTransportation (DOT) regulations require that samples 
be shipped under "worst case" conditions. The samples should be conveyed to a regulated 
substances laboratory where they may be safely prepared for further analysis. The CLP does not 
analyze high concentration hazardous samples. If high concentration hazardous samples need to 
be analyzed a special request for analytical services needs to be made. 

Medium-concentration hazardous samples are environmental samples suspected of being heavily 
contaminated because they are discolored, turbid, odorous, or from a location suspected to be 
highly concentrated (spill location). These samples are shipped in the same manner as high 
concentration samples, but should be analyzed only in an environmental laboratory equipped with 
an OSHA-approved carcinogen glove box (Policy of EPA for contract laboratories). 
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Two types of sampling techniques are generally recognized: grab sampling and composite 
sampling (Refer to Sections 4.7, 4.8, and 4.9 for specific applications). A grab sample is taken 
over a short period of time, generally less than 15 minutes. Grab sampling is used to characterize 
wastes, waste streams, soils and/or sediments at a given time. Grab sampling is frequently 
employed for hazardous substance site investigations including CERCLA and Brownfield 
investigations. 

A composite sample is a combination of individual samples taken over a prolonged period of time 
at the same sampling point. This technique is not frequently used in hazardous site investigations; 
however, a modification of composite sampling may be used in certain instances. This 
modification involves combining samples taken at different locations (pond, lagoon, etc.) into one 
sample. This provides a sample composited by location rather than time and may provide useful 
data on the average concentration of contaminants or the presence or absence of hazardous 
substances in the area. Samples used for volatile organic compound analysis must be grab 
samples rather than composite samples. Soil samples for volatile analysis are collected using the 
encore sampler. In general, VOC are collected before sampling other parameters. 

4.5 WORK PLAN 
Site inspections require a work plan which describes the scope ofwork, details the methodologies 
to be utilized, and also includes safety procedures to be followed. A work plan can be adjusted to 
suit the activities of the specific investigation, but it should always contain the following elements: 

• statement of objectives and goals of the investigation 

• site description and summary of background and historical information on the site and 
a reference to legal authority to perform the investigation 

• investigation methods required to characterize the site including a sampling plan that 
indicates sample types, sampling locations, sampling procedures and equipment, and 
field quality control 

• personnel requirements and team organization 

• degree of protective clothing and equipment required as determined by the potential for 
exposure and the hazardous nature of the suspected contaminants as described in the 
safety plan 
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• nonstandard equipment or contract services which may be needed to complete the 
investigation 

• methods used to control contaminated materials, including decontamination procedures 
and storage or disposal requirements including RCRA manifest number for removal if 
designated hazardous 

• special training requirements 

As this list indicates, the work plan allows the investigation team to efficiently schedule such 
resources as manpower, equipment, and laboratory services in advance of an investigation. The 
work plan is thus an essential tool in the investigation of hazardous substance sites. 

4.5.1 SAMPLING PLAN 

As part of the work plan for a field investigation that involves sampling, a sampling plan should 
be developed that includes the types and number of samples to be taken and the locations of 
sampling points. It is recommended that a brief rationale be written for each selected type of 
sample and sampling point chosen. This process will help focus the sample selection on the 
objective of the field investigation and will help investigators select those points likely to be 
representative of hazardous conditions. The importance of using all background and historical 
information available to assist in the development of the plan cannot be stressed enough. 

The sampling plan should address, but not necessarily be limited to, the following elements: 

number of samples to be taken Factors affecting the number of samples required 
include the area of the site and sampling goals. In general, a small number of samples are 
required to establish contaminant concentration ranges for traditional CERCLA 
investigations. Average concentrations are sufficient for enforcement cases, while 
concentration ranges are necessary for remedial work. For Brownfield Redevelopment 
Assessments, a larger number of samples are necessary to characterize the entire site and 
the nature and depths of contamination present. 

selection of background sampling points Sampling points beyond the limits of 
site contamination, e.g., upwind ambient air samples or upstream surface water 
samples, should be identified. This is essential in enforcement cases in order to 
document environmental quality in the immediate vicinity that has not been 
affected by contaminants on the site. 
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sample containers, preservation techniques, sample equipment and field measurement 
devices Refer to Sections 4.7 through 4.11. 

sample documentation The sample tags, chain-of-custody forms, field logbooks 
and photographic equipment necessary to document the sampling process should be 
prepared (Refer to Section 4.1 0). 

quality control The number and locations where duplicate samples will taken for 
quality control should be identified. The number of field blanks should also be indicated 
and prepared. Trip blanks are required for samples collected for volatile organic 
compound analysis. One trip blank is required per shipping container. One field blank 
should be collected per ten investigative samples. 

split samples Preparation should be made to split samples with site/facility 
representatives if requested. 

analytical services The analyses which will be requested for the samples, based on 
background information should be identified, and the laboratory facilities which will 
receive the samples should be notified. 
sample packaging and shipping Refer to Section 4.12 

The most commonly requested analyses are for the substances of the Target Compound List 
(TCL) and the Target Analyte List (TAL). These lists include substances which are used in a wide 
range of industrial applications, whose presence in the environment has been linked to health­
related effects, and often are found at Superfund sites. The TCL list includes volatile organic 
compounds and extractable organic compounds (this includes base/neutral extractables, acid 
extractables, and pesticides/PCBs). The TAL includes inorganic compounds (metals and 
cyanide). A copy of the lists are provided in Appendix E. It is common to conduct analyses on 
parts of the lists depending on previous analytical data and site information that is available. In 
addition to these above analytical methods, TCLP are also conducted on metals as part of 
Brownfield investigations. This analysis provides to determine the presence of hazardous waste 
and, therefore, information on the method of disposal solid waste as defined in Title 35 Subtitle G 
of the Illinois Environmental Protection Act. 

Even though the Target Compound List and the Target Analyte List are the norm for both 
traditional CERCLA investigations and Brownfield investigations, other analyses may be 
requested as site-specific infom1ation becomes available. For example, dioxin and asbestos 
analyses may be necessary. Such analyses are requested through Region V and the SAS process. 

Quality control samples are also collected at all sites. It is important to maintain good field 
sampling methods to prevent cross contamination and provide for accurate analytical results. 
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Generally, one duplicate is taken per matrix for every ten samples, one trip blank is taken per day, 
and one field blank per 20 samples is collected. These quality control samples are analyzed for the 
same compounds and analytes and by the same methods as described above. The only exception 
to this is that the trip blank is only analyzed for volatile organic compounds. Laboratory blanks 
and spikes are method-specific and are not included here, but are included in the USEP A CLP 
SOWs. Representative field sampling is important; pH, temperature and conductivity stabilization 
is crucial for representative groundwater samples as well as homoginization of soil sample after 
VOCs are taken. 

4.5.2 SAFETY PLAN 

A safety plan should be prepared to an investigation requiring sampling. It is important the safety 
plan be kept on-site and easily accessible. It is necessary that the safety plan anticipate and 
provide for problems that may occur on-site. The IEP A Office of Chemical Safety reviews all 
safety plans before on-site investigations begin. 

A safety plan can be adjusted to suit the activities of the specific investigation, but it should 
always contain the following elements: 

• site description and summary ofbackground and historical information on the site 
personnel requirements and team organization 

• investigation tasks including the method of sample collection and the sample media 

• degree of protective clothing and equipment required as determined by the potential for 
exposure and the hazardous nature of the suspected contaminants for each task 

• degree of air monitoring 

• action levels for upgrading protective clothing and equipment 

• chemical properties, symptoms of overexposure, and exposure limits for chemicals 
suspected to be present or known to be present on-site 

• employee training 

emergency numbers, locations, and directions of emergency facilities 

4.6 FIELD SCREENING TECHNIQUES 
Influenced by the newly undertaken Brownfield investigations and in order to provide the most 
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and best information from sampling additional screening techniques are conducted at sites. These 
techniques are employed during both traditional CERCLA investigations as well as during 
Brownfield investigations. 

Screening techniques are employed for several purposes including screening the site to determine 
the level of safety required for personnel working at the site, to determine which compounds or 
groups of compounds are of concern, and to assist in sample location. Air monitoring equipment 
should be used as described in the safety plan to protect personnel working on-site. Screening 
samples can assist in determining which analytical compounds are of possible concern. Also, 
screening samples before collection assists in sample location so that samples are collected from 
areas of suspected contamination and not collected from areas in which screening reveal no 
contamination. Both of these screening techniques assist in reducing laboratory costs and 
maximizing the information obtained from each sample and screening location. 

4.6.1 TOXIC VAPOR ANALYZER (TVA) 

The Agency utilizes Foxboro TV A-1000 Toxic Vapor Analyzers for ambient air monitoring 
situations. The TV A-1 000 is an advanced-design, portable, organic/inorganic vapor monitor. 
This analyzer uses both a flame ionization detector (FID) and a photoionization detector (PID) to 
sample and measure concentrations of gases. The Toxic Vapor Analyzer instrument continuously 
monitors the ambient atmosphere. The two detectors each have different methods of detecting 
organic vapors, ionization potential and hydrogen flame. Because this instrument has both 
detectors combined in a single unit, it allows for the screening of a wide variety of compounds. 
This instrument responds to all organic vapors and is nonselective. It responds to toxic and non­
toxic vapors and cannot identify specific compounds. This instrument is used for both health and 
safety monitoring as well as sample screening. All Agency TV A's are calibrated at the 
equipment warehouse by a Foxboro Company-trained individual. Calibration is completed prior 
to each instrument's use in the field. The TVA's PID's are calibrated with isobutylene, the FID's 
with methane. Both can be calibrated to either parts per million (PPM), parts per billion (PPB), or 
percent concentration(%). In the field, however, in many instances, the type of gases or vapors 
encountered are unknown so readings cannot be referred to in ppm, ppb, or %. Therefore, 
readings are referred to in "units". 

The instruments instruction manual, included in each protective carrying case, describes start-up 
procedures; instrument and probe connections, displays, and keypads; procedures for calibrating 
the TV A, setting alarm levels, selecting log methods, and instrument maintenance, etc. These 
instructions will be followed and adhered to by all operating pesonnel. 

Generally, air monitoring is required wherever the possibility of exposure to hazardous substances 
exists. The frequency, type of air monitoring, and type of air monitoring instrumentation 
necessary to protect personnel is specified in the Site Safety Plan completed by all field personnel 
prior to their site visit. TV A readings are utilized to upgrade or downgrade respiratory protection. 
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In addition to protection of personnel, the TV A is used in conjunction with sampling of soil and 
groundwater and in soil gas sampling when used with the Agency's Geoprobe. The TVA can be 
used for screening potential soil sample locations and screening samples as they are being 
collected. Soil in potential sample locations or predesignated locations can be' exposed thereby 
allowing VOC's to be released to the air and sampled by the TVA. Locations with the highest 
TVA reading would then be formally sampled. The following soil sample screening method is 
applicable at both traditional CERCLA investigations and Redevelopment Assessment 
investigations to determine, in general, extent and depth of contamination. Soil samples or 
screening samples obtained utilizing a hand auger or through the use of the Agency's Geoprobe 
are screened using the same method. Using a hand auger, soil recovered from a certain horizon is 
removed from the auger and placed in a clean airtight plastic bag. The bag is then placed in a 
wam1 place for approximately fifteen minutes to allow volatilization of organic compounds that 
may be present in the soil. After the fifteen minutes, a TV A probe is inserted into the plastic bag. 
Photoionization and Flame Ionization Detector readings are recorded for each bag. This 

screening process is repeated for each bag collected from the various horizons at each potential 
sample location. These readings are used to assist in determining the depth at which to collect 
samples. When utilizing the Geoprobe for obtaining samples or screening samples, four foot cores 
are obtained via a polypropylene sleeve inserted within a Macro-Core sampling tube which has 
been driven hydraulically to depth then brought to the surface. The sleeve is then removed from 
the Macro-Core assembly and cut vertically to allow access to the soil. The cut portion of the 
sleeve is kept intact until the TV A probe is brought to the horizon of concern. The cut portion of 
the sleeve is then removed, a small cavity is created in the soil at the specific location where 
screening is to take place and the TV A probe is carefully inserted into this cavity, being careful 
not to contact the soil itself or allow any material to be sucked into the probe. Readings can be 
quickly taken at a number of locations in each sleeve obtained. The TV A is also used during soil 
boring work as a screening device for air monitoring in the breathing zone and at the soil surface 
for measurement of possible contaminants emanating from the borehole. As borings are 
advanced the TVA probe is placed in the breathing zone of the individuals operating the boring 
equipment. Readings are on a continual basis. Screening associated with measurements of the 
borehole at the soil surface are conducted by placing the TVA probe carefully into the opening of 
the borehole. In this manor, readings can be obtained from approximately one foot below surface 
grade. 

Soil gas sampling for screening purposes can be accomplished above the saturated zone through 
use of the TV A in conjunction with the Geoprobe. With 1/4 inch inside diameter size 6 
polyethylene tubing attached to the TV A's probe and to the probe rod, it is possible to sample soil 
gas through probe rods using, either, an expendable or retractable point. This is completed by 
advancing the point and probe rods to a specified depth, retracting the probe rods slightly, and 
either leaving the expendable point in place or allowing the retractable point to deploy thereby 
allowing soil gas to enter the open lower end of the probe rod. The gas then travels to the TV A 
via the poly tubing attached to the first probe rod on the rod string. Lag time from depth to the 
TVA depends on the length of tubing being used. If drawing soil gas samples from near the water 
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The TV A is also used to screen the area around monitor wells, the air space adjacent to the 
monitoring well's protective casing and the head space of the monitoring well as the well cap is 
slightly lifted prior to completely removing the cap. When approaching a monitoring well, the 
TV A will be used to screen the ambient air near the well, both, near ground level and in the 
breathing zone. When at a monitoring well, a screening of the air immediately adjacent to the 
wells protective casing will be completed prior to unlocking the cover of the casing. Once the 
cover is unlocked and slightly opened, the probe of the TVA is placed at the opening and used to 
screen air inside the casing. When the cover is completely open, the probe of the TV A is placed 
adjacent to the well's cap and used to screen air at this location for possible vapor emanating from 
the air space inside the well. The cap would then be lifted slightly and the probe placed into the 
head space of the well thereby screening for accumulated vapor. While sampling the 
groundwater from a well the TV A is used to continuously monitor ambient air and the breathing 
zone area. 

The instrument can be set up to be operated either as survey only, in which the instrument displays 
measured values but does not store any data, or survey and log, in which the instrument displays 
measured values and also stores the information in memory at a rate selected during setup. 
Information may then be downloaded at a future time for further analysis. 

4.6.2 IMMUNOASSA YS 

Immunoassays are analytical methods that use antibodies and enzyme conjugates to detect and 
quantify chemical compounds in a sample. Immunoassays rely on a molecule referred to as an 
antibody that is developed to have a high degree of affinity for the target compound. The high 
specificity and high affinity of the antibody is coupled with a very sensitive colorimetric reaction 
that provides a visual result. There are immunoassay methods available for a variety of 
compounds including polychlorinated biphenyls, polynuclear aromatic hydrocarbons, benzene, 
dioxin, pentachlorophenol, and petroleum hydrocarbons. Immunoassay screening can be 
conducted at sites to assist in determining the presence of contamination, to assist in determining 
which compounds to select for analytical analyses, and to assist in determining sample locations. 

Immunoassay screening can be conducted on soil and groundwater samples and is applicable at 
Brownfield investigations as well as traditional CERCLA investigations. Generally, the 
immunoassay methods consist of four phases: the extraction and preparation of the samples, 
dilution of samples and standards, the immunoassay, and interpretation of results. Every kit 
contains everything that is needed to conduct the immunoassay as well as detailed step-by-step 
instructions. The results are utilized to determine if contamination is present, which type of 
contaminants are present, and where samples should be collected. 
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Geophysical surveys in the form of metal detector surveys are conducted in conjunction with the 
assistance of the USEPA Technical Support Section. The purpose ofthese surveys is to 
investigate and determine the presence of metallic scrap or underground tanks. The Geonics 
High-Sensitivity Metal Detector, commonly known as an EM61, generates electromagnetic pulses 
and measures the response time to determine the presence of metal beneath the surface. A map 
can then be produced. 

These surveys are very beneficial to Brownfield investigations. The surveys are used to determine 
the presence or possible presence of an underground tank. The presence or absence of 
underground tanks are important to the redevelopment potential of properties. Also, the 
information generated from these surveys can assist in determining potential sample locations and 
assist in identifying areas where caution is necessary when digging. Even though these metal 
detector surveys have evident advantages For Brownfield investigations, the surveys also can be 
beneficial to specific traditional CERCLA investigations. 

4.6.4 X-RAY FLUORESCENCE ANALYZER 

The Niton 700 Series X-Ray Fluorescence (XRF) is used to test for metals in soil. Applications 
include in-situ soil testing, bagged soil sample testing and testing prepared soil samples. In 
general, testing methods for bulk media are of two types: field screening (or in-situ testing, bagged 
sample testing) and testing prepared samples. It is important to understand your data quality 
objectives (DQO) in order to detem1ine the appropriate mix of field screening versus prepared 
sample testing. 

In-situ testing usually only provides screening level data quality. This is because analytical testing 
always requires a unifom1, homogeneous sample matrix. Testing directly on the ground does not 
ensure this requirement is met. Despite generally providing screening level data quality, in-situ 
testing is still a very valuable technique because it is a very rapid testing method. Typical uses of 
in-situ testing are to profile an area, to locate sources of contamination, to determine the 
boundaries of contamination, or to gather data that will subsequently be used to design a sampling 
plan. 

Standard Operating Procedure 

This procedure follows US EPA draft Method 6200 "Testing Soils and Sediments with field 
Portable X-ray Fluorescence Analyzers." It addresses calibration checks, proper warmup of the 
instrument and testing of blank samples. 

Tum on instrument for 15 minutes prior to calibration and testing, to allow proper warmup. 

42 



IL EPA QAPP 
Table of Contents 

Revision#4 
January 2003 

Page 43 of 107 

1. Choose the Bulk Sample mode from the Setup screen. 
2. Choose "Calibrate and Test" from the Main Menu. In about 1 minute the instrument will finish 
its self-calibration, and display "ready to test". 
3. Place a NIST "high" prepared soil sample in the testing platform and perform a one minute 
measurement. 
(Note: For verifying arsenic calibration, the recommended testing time is four minutes. If 

you don't require arsenic verification, then perform a one-minute test only). 
4. At the conclusion of the test, verify that results for the following elements are within the 
acceptance ranges shown in Table 1 below. 
5. Place the silicon-dioxide sample (blank) in the test stand and perform a one minute test. At the 
conclusion of the test, all elements should be reported as ''less that limit of detection." 

Table 1 
Calibration ranges for 700 Series calibration checks 

Element Range (ppm) 

Lead 5,100 to 5,900 

Zinc 6,300 to 7,500 

Copper 2,400 to 3,500 

Arsenic 500 to 750 

Failure to meet these calibration requirements may indicate a problem with the instrument. If any 
of the elements are outside these ranges, reset the instrument and repeat the above procedure. If 
the instrument meets the calibration range on the second attempt, begin testing as usual. 
Otherwise contact NITON technical support for further instructions. 

Provided the XRF meets the above calibration check, but reports a detected element on the silicon 
dioxide sample, this indicates contamination on the sampling window. In this case, wipe down 
window with a wet tissue or baby wipe, and re-test the silicon dioxide sample. 

This re-calibration and check procedure should be repeated every two hours at a minimum. This 
procedure should always be performed at the beginning and end of testing as well. 

It is always good protocol to perform some independent confirmatory testing of field sampling. 
The percentage of confirmation depends on the data quality objectives of the testing. In general, 
the percentages outlined above are satisfactory for most testing. 
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For comparison of field XRF results to laboratory, never use in-situ testing; always gather samples 
and prepare them before testing. Follow the sample preparaton protocol provided above. Send 
the same sample analyzed by the XRF to the laboratory for analysis. If you must retain the 
sample, then try to split the sample analyzed with XRF, and send a portion of this to the 
laboratory. 

Analysis of bagged bulk samples 

Sometimes it is convenient to collect samples in plastic bags. Without further preparation of the 
sample, you can screen the site by testing each bag. Because you are testing through a bag, test 
results will tend to be 5~ 10% lower than test results obtained from direct analysis. 

Taking bagged samples 

1. Before sampling a site, size it up for differences in soil characteristics. Valid results depend on a 
sufficient and appropriate selection of sites to sample. Consider the site's topography, texture, 
drainage, color of topsoil, and past use. 

2. Take a composite sample from each predetermined area. Do not combine samples from areas with 
different compositions or history. A composite sample made up of samplings from two distinctly 
different areas is not representative of either area. 

Mix the sample. If it is too large, reduce the sample. Some techniques for reduction and 
homogenization are described in the section on analysis of prepared samples. 

3. Fill a clean plastic bag with 50~ 100 grams of soil and close it securely. The accuracy of your 
measurements will be limited by the thickness of the plastic in the bag you use. 1 mil-thick 
Polyethylene bags offer a reasonable compromise between accurate readings and bag durability. 
Label each bag with your name and the location of the sample site. 

Testing samples in bags 

Shape the bag of soil to form a continuous unifom1 layer of at least 1 em. (0.4 inch) thickness. 
Place the XRF test guard on the bag. Then follow testing in-situ instructions. 

For safety reasons, do not hold bagged bulk samples in your hand during testing.Analysis of 
prepared bulk samples 

Prepared sample analysis is the most accurate method for determining the concentration of 
elements in a bulk medium using ythe XRF. Sample preparation will minimize the effects of 
moisture, large particle size and variations in particle size. 

A specific sample protocol is recomended. Following this protocol for preparing and testing 
samples is vital for achieving a level of accuracy comparable with laboratory results. See Figure 3 
for a flow chart of the protocol. 
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The equipment need to prepare samples is included in the XRF kit. Among these are a mortar and 
pestle, an electrically powered grinding mill, and several sized-sieves. A flow chart for the 
preparation protocol is provided in Figure 3. 

The mortar, pestle, and grinding mill may be cleaned with dry paper towels. Water will also clean 
the mortar, pestle, and the mill's container, but be sure each is absolutely dry before you use them 
on another sample. The mortar and pestle may be cleansed by grinding clean dry sand in the 
mortar. Use the short bristle brushes to clean the sieves. When Soil Grinder blades wear out, 
unbolt the worn blades and replace. Protocol to Determine Data Quality of In-situ Testing: 

The purpose of this protocol is to determine the amount of sample preparation required to get 
quantitative, as opposed to screening level data quality. In general quantitative data quality 
requires an accuracy of± 25% with 95% confidence. It is beneficial to minimize sample 
preparation when justified. This procedure serves as a guide to cases where sample preparation 
can be minimized. 

Delineate a region of soil approximately 4" x 4". 

Perfom1 several in-situ tests in this area, and average the results. 

Collect the top (approximately) quarter inch of soil from this region and sieve through the 2 
mm sieve provided. Thoroughly mix the sieved sample, and place some of the sieved material 
into an XRF cup, and perform a test ofthis sample. 

If the results ofthis prepared sample differ less than 20% with the average in-situ result, this 
indicates the soil in this region is reasonably homogenous. The data quality in this case is 
probably at the semi-quantitative level, rather than just screening data. 

If the results differ by more than 20%, this indicates the soil is not very homogeneous, and 
there are serious particle size effects affecting your in-situ measurements. 

In this case, sieve the sample through the 250 11m sieve. Mix this sample and place a sub­
sample into an XRF cup for testing. If this result differs from the previous by less than 20% 
then this indicates that at a minimum the 2mm sieving is necessary to achieve higher data 
quality. 

If this result differs by more than 20% from the sample sieved through 2 mm, then particle size 
effects are still affecting the XRF result. In this case samples should be sieved through 120 
11m to assure data quality at the quantitative level. In our experience, sieving through 120 11m 
is always adequate to assure a quantitative data quality level. 

Soil Sample Preparation Protocol 

Fig. 3. Soil sample preparation protocol. This sample preparation protocol should be followed 
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whenever you are comparing XRF results to laboratory results. Following this protocol is the only 
way to guarantee that the samples being compared have approximately the same level of 
contamination present. Without such a preparation protocol there is no basis to compare XRF and 
laboratory results. 

4. 7 WATER SAMPLING METHODS FOR FIELD INVESTIGATIONS 

The sampling and analysis of surface water and groundwater are major focal points For a large 
number of field investigations of hazardous substance sites. Surface water and groundwater 
samples may be necessary to help establish the existence of contamination. Traditional CERCLA 
investigations collect groundwater and surface water samples to identify contamination and to 
determine migration of contamination to targets. For traditional investigations, the analysis of a 
sample taken off-site maybe the initial indicator that the site is a pollution source. Such data 
helps investigators identify populations at risk and determine appropriate remedial actions. 
Groundwater samples are collected at Brownfield sites to determine the existence and extent of 
contamination and to further determine if groundwater remediation is necessary depending on the 
redevelopment land use. Surface water samples are generally not collected unless a surface water 
body is directly adjacent or is located on site because these investigations are generally limited to 
on-site sampling. 

Surface water and groundwater samples are usually considered environmental samples, as defined 
in Section 4.3.1. There are instances, however, when surface water and groundwater samples may 
be more highly concentrated, even to the degree that they may be considered hazardous samples. 
The site project manager must decide how such samples should be handled. Visual indicators of 
high concentrations include coloration, turbidity, odor, multiphasic layering and spontaneous 
formation of precipitates. Field instruments should also be used for this evaluation. 

4.7.1 SURFACE WATER SAMPLING 

4.7.1.1 SAMPLING LOCATIONS 

Prior to sampling, the surface water drainage in and around a site should be characterized 
using all available background information, including topographic maps and river basin 
studies. The down stream sample is collected first and then work upstream. Air photos 
may be used to develop drainage maps which can then be confirmed by initial survey of 
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the surface water adjacent to or on a site. An initial survey of potential sampling points is 
essential to the development of a sampling plan. Further, it is possible to anticipate any 
special equipment or personnel safety requirements which might be necessitated by terrain 
or other factors. The initial survey also allows field personnel to identify landmarks which 
locate sampling points--a crucial step in maintaining documentation of activities for legal 
actions. 

In general, sampling locations include rivers, brooks or streams running through or 
adjacent to a site, including those bodies of water which may receive surface runoff or 
leachate from a site. Discretion is advised in sampling leachate breakouts, which may have 
concentrations of contaminants. Leachate is formed by the mixing of rain water with 
wastes buried in the ground. The leachate may then enter groundwater, where it may 
remain below the ground surface. In areas were the ground surface slopes steeply away 
from the buried wastes, the leachate may "break out" or emerge on the ground surface. 
This is referred to as a leachate breakout and is typically encountered at landfills. Samples 
taken from leachate streams may have to be treated as medium or high concentration 
samples depending upon a field evaluation. Other surface water sampling locations 
include any adjacent standing bodies of water such a ponds, lakes or swamps which might 
be receiving contaminants. (Again, care must be taken in judging the nature of samples 
taken from on-site surface impoundments if high concentrations are indicated). 

It is also essential to establish the quality of water prior to its contact with the site. Surface 
drainage patterns should be carefully studied to determine background sampling locations. 
A minimum of one upstream sample is required for streams, although a backgroundsample 
should be taken from each surface water source which is a on-site tributary to the primary 
stream. For standing bodies of water, a background sample may be obtained from a 
similar water body away from the suspected point-source discharge. 

Surface water sample locations are dependent upon the type of investigation. Surface 
water sampling locations for traditional CERCLA investigations are generally selected on 
the basis of the probability they will show contaminants migrating from a site. The most 
representative samples in a well-mixed stream are obtained from mid-channel at 0.6 stream 
depth. For HRS scoring purposes, however, samples should be taken from the mixing 
zone or areas which are most likely to show contamination. Most these samples are grab 
samples (Refer to Section 4.4). Surface water bodies will generally not be sampled during 
Brownfield investigations unless the water body is located on-site. If a surface water body 
is located on-site, appropriate sampling locations are also selected on the most probable 
location of impact. As was stated previously, Brownfield investigations are limited to on­
site sampling. 
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The number of sampling locations is dependent on a variety of factors, including the size 
of a site, the availability of analytical support, and the objectives of the investigation. A 
recommended absolute minimum would be two locations, including one background 
location. Ideally, additional locations should be sampled, with some locations selected for 
taking a duplicate sample, which improves the quality control of the analytical data. 

4.7.1.2 SAMPLING PROCEDURES 

A wide variety of information is available on sample collection. The IEP A Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling Procedures 
Guidance Manual, For the specific procedure to collect surface water and leachate 
samples. 

4.7.2 GROUNDWATER SAMPLING 

4.7.2.1 SAMPLING LOCATIONS 

Existing monitoring wells should be sampled and analyzed first. This will establish the 
nature of any contaminants in the groundwater and assist in determining the need for 
additional well sampling. If analytical data for the monitoring wells already exists, this 
should be evaluated with the other site-specific information to determine the need for 
sampling private wells farther away from the site. Existing data may also enable the 
investigative team to key on a particular type of contaminant, and thus the amount of 
analytical support required can be reduced. However, before monitoring wells at a 
hazardous substance site are sampled, the placement of each well should be carefully 
evaluated for its potential of producing a highly concentrated sample. Such samples 
require attention to personnel protection and may require the use of respirators. Also, it 
may be necessary to ship concentrated samples to a laboratory capable of handling 
hazardous samples. 

It is important to locate a well or wells to provide a background (upgradient) groundwater 
sample. This may be accomplished by studying available hydrological data about the 
direction of groundwater flow near a site, but may require the use of geophysical 
techniques and the installation of additional monitoring wells. 

The obvious location of groundwater sampling locations for Brownfield investigations are 
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monitoring wells if they are present. More often than not monitoring wells are not present, 
and groundwater samples are collected from beneath the site with power equipment. 
Groundwater samples are collected during these investigations as follows: one or more 
samples directly below or down gradient of areas of concern (e.g. former location of a dry 
cleaner, etc.) and one in an up gradient area. These samples are collected with the use of a 
Geoprobe or a back hoe (Refer to Section 4.9). Again, Brownfield investigations generally 
collect samples only from the site. Therefore, no residential samples from private wells or 
municipal wells will be collected. 

4.7.2.2 SAMPLING PROCEDURES 

A wide variety of information is available on sample collection. The IEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the IEP A Bureau of Land Sampling 
Procedures Guidance Manual, For the specific procedure to collect groundwater samples 
from monitoring wells and private or residential wells. Groundwater samples may also be 
collected with the Geoprobe. The procedure for collecting a groundwater sample using the 
Geoprobe is also contained in Appendix C. Since the completion ofthis manual the 
USEP A has decided to implement new guidance. This guidance endorses using low flow 
sampling methods and not filtering the sample unless absolutely necessary. This document 
has been attached in Appendix D for easy reference. 

4.8 SOIL AND SEDIMENT SAMPLING METHODS 

The analysis of soil and sediment present at a site can provide valuable information about the 
existence and extent of contaminant migration. Vertical contaminant movement may occur 
through soil strata into the groundwater resulting in the lateral transport of pollutants. Surface 
water can transport contaminants directly or as bound complexes with soil or other solids. 

Many of the soil and sediment samples taken during the field investigation to determine the 
presence of contamination and/or the migration of contamination are grab samples. (Refer to 
Section 4.4 for a definition oftypes of samples.) However, it is possible to use a modification of 
composite sampling to obtain useful data about contamination over a wide area and still control 
analytical costs. 

It is important that field personnel determine whether soil or sediment samples require handling as 
hazardous (concentrated) or environmental samples. Factors such as weathering and dilution of 
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soil by sun and rain turbulence of surface water, and permeability of soil will affect the 
concentration of contaminants in a given sample. 

4.8.1 SOIL SAMPLING 

4.8.1.1 SAMPLING LOCATIONS 

Surface and subsurface samples may be used not only to identify contaminants, but also to 
evaluate the role of soil types in influencing the migration of contaminants. Generally, for 
both traditional CERCLA investigations and Brownfield investigations, surface soil 
samples are collected from areas where spills and/or leaks of contaminants may have 
occurred or in locations where the potential for contamination is high (i.e. next to building 
locations, loading areas, tanks, etc.). Investigators can determine these areas can be 
determined from site records or photographs or on direct observation of stained soils or 
areas lacking vegetation. However, oftentimes at Brownfield investigations sample 
locations are also selected based on the concept of sampling to characterize the entire site, 
especially if grid sampling is conducted. In this case, all sample locations may not be 
selected based on evidence of previous contamination. (It should be noted, however, that 
in all instances samples will be collected from the depth at each sample location that 
revealed potential contamination through field screening). 

As in any sampling program, it is advisable to obtain an off-site, theoretically 
uncontaminated surface soil sample to establish background levels of analyzed chemicals. 
This is especially important if contamination with heavy metals is suspected because they 
occur naturally. 

Approach For Surface Samples 

Depending on the area to be sampled, the information desired and the analytical support 
available, investigators may take several approaches. First, the total area of study may be 
divided into a grid pattern to identify samples with a specific location. Second, if the area 
of study is large, and if complete characterization is required, a random sampling approach 
may be used to reduce sample numbers. In this instance, the area is grid and sample 
locations are determined randomly. Low areas, discolored areas or odorous areas may be 
the best sampling locations. Third, a large study area can also be divided into grids and 
soil combined from several randomly chosen locations within that grid. This soil then 
constitutes one sample. The first two grid sampling techniques are commonly employed at 
large Brownfield investigations. However, for HRS sampling, only the top two feet of soil 
and those samples which tend to maximize the score are collected. 
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Any combination of the above approaches may be employed to characterize contamination 
over a large area. The number of samples required to produce statistically valid data is 
impossible to determine beforehand since it depends on the variability in the analytical 
results. In certain instances a small-scale sampling program may be required to estimate 
data variability. 

Sampling Approach For Subsurface Soil Samples 

Subsurface soil samples indicate the extent of contaminant penetration into the soil and 
also provide a means to evaluate the effect of soil type distribution on contaminant 
migration. Either hand-operated or power equipment can be used, depending on the extent 
of the investigation. 

An important safety factor to consider in subsurface sampling is the avoidance ofburied 
containers, pockets of highly concentrated material, and buried utility lines. A thorough 
background information search should be completed before obtaining subsurface samples. 
Before obtaining subsurface samples by hand, at a minimum, a metal detector survey 
should be perfonned. Metal detector surveys are almost usually conducted during 
Brownfield investigations to determine the presence of buried materials. The presence of 
buried tanks and materials is important in providing information when collecting deep 
subsurface samples with power equipment as well as in determining the redevelopment 
potential of property. However, when collecting deeper subsurface samples with power 
equipment, the local utilities should be contacted to locate underground utility lines. If 
funds are available, a survey using ground-penetrating radar is suggested before boring 
with power equipment. Most Brownfield investigations require the use of power 
equipment such as the Geoprobe and a backhoe to collect deep subsurface samples to assist 
in describing the nature of contamination at depth beneath the site and above the water 
table. 

Locations for subsurface soil samples can be chosen on the basis of such background 
infom1ation as areas of past waste storage, the waste handling practices which may have 
given rise to contaminated soil, and geological survey information. Visual inspection of 
the study area may also help. If a large study area is involved or information about the 
entire area is needed as with Brownfield investigations, a random sampling approach 
similar to the types outlined above may be also be employed. any available hydrological 
data on seasonal water table levels and regional groundwater flow patterns should also be 
obtained. 
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4.8.1.2 SAMPLING PROCEDURES 

Note: 

A wide variety of information is available on sample collection. The IEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling 
Procedures Guidance Manual for the specific procedure to collect soil and subsurface 
samples. It should be noted that in some instances, primarily during Brownfield 
investigations, a backhoe is used to open the hole and the sample is then collected 
following the procedure for collecting a sample with a hand auger. Subsurface samples 
may also be collected with the use of the Geoprobe (Refer to Section 4.9). 

Disposable En Core Sampler 

Sampling Procedures 

1. En Core Sampler is a single use device. It cannot be cleaned and/or reused. 
2. En Core Sampler is designed to store soil. Do not use En Core Sampler to store 

solvent or free product. 
3. En Core Sampler must be used with En Core T-Handle and/or En Core Extrusion Tool 

exclusively. 

Using the En Core T-Handle 

1. Before taking the sample hold the coring body and plunger rod down until a small o­
ring rests against the tabs. This will ensure that the plunger moves freely. 

2. Depress the locking lever on the In Core T-Handle. Place coring body, plunger end 
first, into the open end of the T-Handle, aligning the slots on the coring body with the two 
locking pins in the T-Handle, twist the coring body clockwise. The lock pins will be 
completely in the coring body slots. Check to ensure sampler is locked in and the sampler 
is ready for use. 

Collecting the Sample 

3. Tum the T -Handle with T -up and coring body down. This positions plunger bottom 
flush with bottom of the coring body. Ensure that the plunger body is in position. Using 
the T -Handle, push the sampler in soil until the coring body is full. When full a small o­
ring will be centered in the T -Handle viewing hole. Wipe excess soil from the coring body 
exterior. 

4. Cap the coring body while it is still on the T-Handle. Push the cap over the flat area of 
the ridge. Push and twist the cap to lock both arms in place. Cap must be seated properly 
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to seal the sampler. On incorrectly capped samplers, the caps will appear to be crooked 
and locking arms not fully secured to ridge. 

Preparing Sampler For Shipment 

5. Remove the capped Sampler by depressing the locking lever on the T -Handle while 
twisting and pulling the sampler from the T -Handle. 

6. Lock plunger by rotating the extended plunger rod fully counter-clockwise until wings 
rest firmly against tabs. 

7. Attach applicable CLP tag directly to the Sampler. 

8. Return full En Core Sampler to zipper bag and seal bag. 

9. Attach CLP label directly to the zipper bag, place on ice and ship the Sampler the same 
day of collection 

4.8.2 SEDIMENT SAMPLES 

4.8.2.1 SAMPLING LOCATIONS 

Sediment samples are valuable for locating pollutants of low water solubility and high soil 
binding affinity where surface waters might show trace quantities of contaminants, thus 
leading investigators to believe that an off-site contaminant migration problem is minor, 
the analysis of sediments might show otherwise. The sample that is most down gradiant is 
to be sampled first. Heavy metals and high molecular weight halogenated 
hydrocarbons are examples of contaminant groups which might be found in greater 
concentrations in sediments. 

Sediment sample locations are dependent upon the type of investigation. Sediment 
sampling locations for traditional CERCLA investigations are generally selected on the 
basis of the probability they will show contaminants migrating from a site. Therefore, for 
HRS scoring purposes samples should be taken from areas which are most likely to show 
contamination. Most these samples are grab samples (Refer to Section 6.4 ). Sediment 
samples are collected during Brownfield investigations if a water body is located on-site or 
if an impoundment or a lagoon is present on-site. If a surface water body, impoundment, 
or lagoon is located on-site, appropriate sampling locations are also selected on the most 
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probable location of impact. As was stated previously, Brownfield investigations are 
limited to on-site sampling. (It is important to note that the sediments obtained from 
surface impoundments, such as lagoons, which are suspected to be highly concentrated are 
to be handled and treated as hazardous samples). 

The number of sampling locations is dependent on a variety of factors, including the size 
of a site, the availability of analytical support, and the objectives of the investigation. A 
recommended absolute minimum would be two locations, including one background 
location. Ideally, additional locations should be sampled, with some locations selected for 
taking a duplicate sample, which improves the quality control of the analytical data. 

A background sediment sample should be obtained from sediments upstream from the 
suspected point source for running water and from sediments away from the suspected 
point source for standing surface water. In cases of high contamination of small bodies of 
standing water, it may be impossible to find a background sample. The analysis of 
background sediments attempts to establish the contribution of the source to pollution 
levels in the area. This is especially important if contamination with heavy metals is 
suspected because they occur naturally. 

4.8.2.2 SAMPLING PROCEDURES 

A wide variety of information is available on sample collection. The IEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the IEP A Bureau of Land Sampling Procedures 
Guidance Manual, for the specific procedure to collect sediment samples. Specific 
procedures for collecting samples from impoundments or lagoons is also contained in 
Appendix C. 

4.9 SAMPLING WITH THE GEOPROBE 

4.9.1 METHOD SUMMARY 

The Geoprobe ™ sampling device is used to collect soil, soil-gas and groundwater samples 
at specific depths below ground surface (BGS). The Geoprobe ™ is hydraulically powered 
and is mounted in a customized four-wheel drive vehicle. The base of the sampling device 
is positioned on the ground over the sampling location and the vehicle is hydraulically 
raised on the base. As the weight of the vehicle is transferred to the probe, the probe is 
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pushed into the ground. A built-in hammer mechanism allows the probe to be driven 
through dense materials. Maximum depth penetration under favorable circumstances is 
about 50 feet. 

Soil samples are collected with a specially-designed sample tube. The sample tube is 
pushed and/or vibrated to a specified depth (approximately one foot above the intended 
sample interval). The interior plug of the sample tube is removed by inserting small­
diameter threaded rods. The sample tube is then driven an additional foot to collect the 
samples. The probe sections and sample tube are then withdrawn and the sample is 
extruded from the tube into sample jars. 

Soil gas can be collected in two ways. One method involves withdrawing a sample 
directly from the probe rods, after evacuating a sufficient volume of air from the probe 
rods. The other method involves collecting a sample through tubing attached by an 
adaptor to the bottom probe section. Correctly used, the latter method provides more 
reliable results. 

Slotted lengths of probe can be used to collect groundwater samples if the probe rods can 
be driven to the water table. Groundwater samples are collected using either a peristaltic 
pump or a small bailer. 

4.9.2 INTERFERENCES AND POTENTIAL PROBLEMS 

A preliminary site survey should identify areas to be avoided with the tmck. All 
underground utilities should be located and avoided during sampling. Begin sampling 
activities with an adequate fuel supply. 

Decontamination of sampling tubes, probe rods, adaptors, non-expendable points and other 
equipment that contacts the soil is necessary to prevent cross-contamination of samples. 
Please refer to Section 4.13 for details concerning decontamination procedures. During 
sampling, the bottom portion and outside of the sampling tubes can be contaminated with 
soil from other depth intervals. Care must be taken to prevent soil which does not 
represent the sampled interval from being incorporated into the sample. Excess soil should 
be carefully wiped from the outside surface of the sampling tube and the bottom 3 inches 
of the sample should be discarded before extmding the sample into a sample jar. 

Obtaining sufficient volume of soil for multiple analyses from one sample location may 
present a problem. The Geoprobe ™ soil sampling system recovers a limited volume of 
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soil and it is not possible to reenter the same hole and collect additional soil. When 
multiple analyses are to be performed on soil samples collected with the Geoprobe™, it is 
important that the relative importance of the analyses be identified. Identifying the order 
of importance will ensure that the limited sample volume will be used for the most crucial 
analyses. 

4.9.3 EQUIPMENT/APPARATUS 

Sampling with the Geoprobe™ involves use ofthe equipment listed below. Some ofthe 
equipment is used for all sample types, others are specific to soil (S), soil gas (SG), or 
groundwater (GW) as noted. 

• Geoprobe TM sampling device 

• Threaded probe rods (36", 24", and 12" lengths) 

• Drive Caps 

• Pull Caps 

• Rod Extractor 

• Expendable Point Holders 

• Expendable Drive Points 

• Solid Drive Points 

• Extension Rods 

• Extension Rod Couplers 

• Extension Rod Handle 

• Hammer Anvil 

• Hammer Latch 

• Hammer Latch Tool 

• Drill Steels 

• Carbide-Tipped Drill Bit 

• Mill-Slotted Well Point (GW) 

• Threaded Drive Point (GW) 

• Well Mini-Bailer (GW) 

• Tubing Bottom Check Valve (GW) 
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3/8" O.D. Low Density Polyethylene Tubing (GW, SG) 

Gas Sampling Adaptor and Cap (SG) 

Teflon Tape 

Neoprene "0" - Rings (SG) 

Vacuum System (mounted in vehicle) (SG) 

Piston Tip (S) 

Piston Rod (S) 

Piston Stop (S) 

Sample Tube (11.5" in length) (S) 

Vinyl Ends Caps (S) 

Sample Extruder (S) 

Extruder Pistons (Wooden Dowels) (S) 

Wire Brush 

Brush Adapters 

Cleaning Brush (Bottle) 

HEALTH AND SAFETY 

IL EPA QAPP 
Table of Contents 

Revision#4 
January 2003 

Page 57 of 107 

The following is a list of health and safety precautions which specifically apply to 
G b TM · eopro e operatiOn. 

1. Always put vehicle in "neutral" and set the emergency brake before engaging 
remote ignition. 

2. If vehicle is parked on a loose or soft surface, do not fully raise rear of vehicle with 
probe foot, as vehicle may fall or move. 

3. Always extend the probe unit out from the vehicle and deploy the foot to clear 
vehicle roof line before folding the probe unit out. 

4. Operators should wear OSHA approved steel-toed shoes and keep feet clear of 
probe foot. 
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6. Only one person shall be responsible for operating the hydraulic system. In most 
situations, an assistant is necessary to complete assembly and disassembly of probe 
rods and accessories. 

7. Never place hands on top of a rod while it is under the machine. 

8. Tum off the hydraulic system while changing rods, inserting the hammer anvil, or 
attaching accessories. 

9. Operator must stand on the control side ofthe probe machine, clear of the probe 
foot and mast, while operating controls. 

10. Wear safety glasses at all times during the operation of this machine. 

11. Never continue to exert downward pressure on the probe rods when the probe foot 
has risen six inches off the ground. 

12. Never exert enough downward pressure on a probe rod so as to lift the rear tires of 
the vehicle off the ground. 

13. Always remove the hammer anvil or other tool from the machine before folding the 
machine to the horizontal position. 

14. The vehicle catalytic converter is hot and may present a fire hazard when operating 
over dry grass or combustibles. 

15. Geoprobe™ operators must wear ear protection. OSHA approved ear protection 
for sound levels exceeding 85 dba is recommended. 

16. Locations ofburied or underground utilities and services must be known before 
starting to drill or probe. 
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1 7. Shut down the hydraulic system and stop the vehicle engine before attempting to 
clean or service the equipment. 

18. Exercise extreme caution when using extruder pistons (wooden dowels) to extrude 
soil from sample tubes. Soil in the sample tube may be compacted to the point that 
the extruder piston will break or shatter before it will push the sample out. 

19. A dry chemical fire extinguisher (Type ABC) should be kept with the vehicle at all 
times. 

4.9.5 PROCEDURES 

Portions ofthe following sections have been condensed from the Model 5400 
Geoprobe TM Operations Manual( 1 ). Refer to this manual for more detailed 
information concerning equipment specifications, general maintenance, tools, 
throttle control, clutch pump, GSK-58 Hammer, and trouble-shooting. A copy of 
this manual will be maintained with the Geoprobe ™. 

PREPARATION 

1. Determine extent ofthe sampling effort, sample matrices to be collected, 
and types and amounts of equipment and supplies required to complete the 
sampling effort. 

2. Obtain and organize necessary sampling and monitoring equipment. 

3. Decontaminate or pre-clean equipment, and ensure that it is in working 
order. 

4. Perform a general site survey prior to site entry in accordance with the site­
specific Health and Safety Plan. 

5. Use stakes or flagging to identify and mark all sampling locations. All 
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sample locations should be cleared for utilities prior to sampling. 

SETUP OF GEOPROBE TM 

1. Back carrier vehicle to probing location. 

2. Shift the vehicle to park and shut off ignition. 

3. Set parking brake. 

4. Attach exhaust hoses so exhaust blows downwind of the sampling location 
(this is particularly important during soil gas sampling). 

5. Start engine using the remote ignition at the Geoprobe™ operator position. 

6. Activate hydraulic system by turning on the Electrical Control Switch 
located on the Geoprobe ™ electrical control panel. When positioning the 
probe, always use the SLOW speed. The SLOW speed switch is located on 
the hydraulic control panel. 

Important: Check for clearance on vehicle roof before folding Geoprobe™ 
out of the carrier vehicle. 

7. Laterally extend the Geoprobe™ from the vehicle as far as possible by 
pulling the EXTEND control lever toward the back of the vehicle while the 
Geoprobe ™ is horizontal. 

8. Using the FOOT control, lower the Derrick Slide so it is below cylinder (A) 
before folding the Geoprobe TM out of the carrier vehicle. This will ensure 
clearance at the roof of the vehicle. 

9. Use the FOLD, FOOT, and EXTEND controls to place Geoprobe™ to the 
exact probing location. 

60 



IL EPA QAPP 
Table of Contents 
Revision#4 

January 2003 
Page 61 of 107 

10. Using the FOLD control, adjust the long axis of the probe cylinder so that it 
is perpendicular (visually) to the ground surface. 

11. Using the FOOT control, put the weight of the vehicle on the probe unit. 
Do not raise the rear of the vehicle more than six inches. 

Important: Keep rear vehicle wheels on the ground surface when transferring 
the weight of the vehicle to the probe unit. Otherwise, vehicle may shift when 
probing begins. 

12. When the probe axis is vertical and the weight of the vehicle is on the probe 
unit, probing is ready to begin. 

DRILLING THROUGH SURF ACE PAVEMENT OR CONCRETE 

1. Position carrier vehicle to drilling location. 

2. Fold unit out of carrier vehicle. 

3. Deactivate hydraulics. 

4. Insert carbide-tipped drill bit into hammer. 

5. Activate HAMMER ROTATION control by turning knob counter­
clockwise. This allows the drill bit to rotate when the HAMMER control is 
pressed. 

6. Press down on HAMMER control to activate counterclockwise rotation. 

7. Both the HAMMER control and the PROBE control must be used when 
drilling through the surface. Fully depress the HAMMER control, and 
incrementally lower the bit gradually into the pavement by periodically 
depressing the PROBE control. 
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8. When the surface has been penetrated, tum the HAMMER Control Valve 
knob clockwise to deactivate hammer rotation and remove the drill bit from 
the HAMMER. 

Important: Be sure to deactivate the rotary action before driving probe rods. 

PROBING 

1. Position the carrier vehicle to the desired sampling location and set the 
vehicle parking brake. 

2. Deploy Geoprobe TM Sampling Device. 

3. Make sure the hydraulic system is turned off. 

4. Thread the drive cap onto the male end of the probe rod. 

5. Thread an expendable point holder onto the other end of the first probe rod. 

6. Slip an expendable drive point into point holder. 

7. Position the leading probe rod with expendable drive point in the center of 
the derrick foot and directly below the hammer anvil. 

Important: Positioning the first probe rod is critical in order to drive the 
probe rod vertically. Therefore, both the probe rod and the probe cylinder 
shaft must be in the vertical position. 

8. To begin probing, activate the hydraulics and push the PROBE Control 
downward. Many times the probe rods can be advanced using only the 
weight of the carrier vehicle. When this is the case, only the PROBE 
control is used. 
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Important: When advancing rods, always keep the probe rods parallel to the 
probe cylinder shaft. This is done by making minor adjustments with the 
FOLD control. Failure to keep probe rods parallel to probe cylinder shaft 
may result in broken rods and increased difficulty in achieving desired 
sampling depth. 

PROBING -PERCUSSION HAMMER 

The percussion hammer must be used in situations where the weight of the vehicle 
is not sufficient to advance the probe rods. 

1. Make sure the Hammer Rotation Valve is closed. 

2. Using the PROBE control to advance the rod, press down the HAMMER 
control to allow percussion to drive the rods. 

Important: Always keep static weight on the probe rod or the rod will vibrate 
and chatter while you are hammering, causing rod threads to fracture and 
break. 

3. Keep the hammer tight to the drive cap so the rod will not vibrate. 

4. Periodically stop hammering and check if the probe rods can be advanced 
by pushing only. 

5. Any time the downward progress of the probe rods is refused, the derrick 
foot may lift off of the ground surface. When this happens, reduce pressure 
on the PROBE control. Do not allow the foot to rise more than six inches 
off the ground or the vehicle's wheels may lift off the ground surface, 
causing the vehicle to shift. 

6. As the derrick foot is raised off the ground surface, the probe cylinder may 
not be in a perpendicular position. If this happens, use the FOLD control to 
correct the probe cylinder position. 

PROBING - ADDING RODS 
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1. Standard probe rods are four feet in length. If the desired depth is more 
than four feet, another rod must be threaded onto the rod that has been 
driven into the ground. In order to ensure a vacuum-tight seal (soil-gas 
sampling), two wraps of teflon tape around the thread is recommended. 

2. Using the PROBE control, raise the probe cylinder as high as possible. 

Important: Always deactivate hydraulics when adding rods. 

3. Deactivate hydraulics. 

4. Unthread the drive cap from the probe rod that is in the ground. 

5. Wrap teflon tape around the threads. 

6. Thread the drive cap onto the male end of the next probe rod to be used. 

7. After threading the drive cap onto the rod to be added, thread the rod onto 
the probe rod that has been driven into the ground. Make sure threads have 
been teflon taped. Continue probing. 

8. Continue these steps until the desired sampling depth has been reached. 

PROBING/PULLING RODS 

1. Once the probe rods have been driven to depth, they can also be pulled 
using the Geoprobe TM Machine. 

2. Turn off the hydraulics. 

3. Replace the drive cap from the last probe rod driven with a pull cap. 

4. Lift up the hammer latch. 
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6. Hold down on the PROBE control, and move the probe cylinder down until 
the latch can be closed over the pull cap. 

Important: If the latch will not close over the pull cap, adjust the derrick 
assembly by using the extend control. This will allow you to center the pull 
cap directly below the hammer latch. 

7. Retract the probe rods by pulling up on the PROBE control. 

Important: Do not raise the probe cylinder all the way when pulling probe 
rods or it will be impossible to detach a rod that has been pulled out. 
However, it is necessary to raise the probe cylinder far enough to allow the 
next probe section to be pulled. 

8. After retracting the first probe rod, lower the probe cylinder only slightly to 
ease the pressure off of the hammer latch. 

9. If necessary, attach a clamping device to the base of the rods where it meets 
the ground to prevent rods from falling back into the hole. 

10. Raise the hammer latch. 

11. Hold the PROBE control up and raise the probe cylinder as high as 
possible. 

12. Unthread the pull cap from the retracted rod. 

13. Unthread the retracted rod. 

14. Thread the pull cap onto the next rod that is to be pulled. 

15. Continue these steps until all the rods are retracted from the hole. 

65 



IL EPA QAPP 
Table of Contents 

Revision#4 
January 2003 

Page 66 of 107 

16. Decontaminate all portions of the equipment that have been in contact with 
the soil, soil gas and groundwater. 

SOIL GAS SAMPLING WITHOUT INTERIOR TUBING 

1. Follow the procedures previously outlined for Geoprobe operation. 

2. Thread on pull cap to end of probe rod. 

3. Retract rod approximately six inches. Retraction of the rod disengages 
expendable drive point and allows for soil vapor to enter rod. 

4. Unthread pull cap and replace it with a gas sampling cap. Cap is furnished 
with barbed hose connector. 

Important: Shut engine off before taking sample (exhaust fumes can cause 
faulty sample data). 

5. Turn vacuum pump on and allow vacuum to build in tank. 

6. Open line control valve. For each rod used, purge 300 liters of volume. 
Example: Three rods used= 900 liters= .900 on gauge. 

7. After achieving sufficient purge volume, close valve and allow sample line 
pressure gauge to return to zero. This returns sample train to atmospheric 
pressure. 

8. The vapor sample can now be taken. 

1. Pinch hose near gas sampling cap to prevent any outside vapors 
from entering the rods. 

2. Insert syringe needle into center of barbed hose connector and 
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9. To maintain suction at the sampling location, periodically drain the vacuum 
tank. 

10. To remove rods, follow procedures as previously outlined. 

CALCULATIONS 

Calculating Vapor Purge Volume for Soil-Gas Sampling without Interior Tubing 

Volume of Air to be Purged (Liters) 

Volume in Liters/1000 

300 x Number ofRods in the Ground 

Reading on Vacuum Pump 
Instrument Gauge 

SOIL GAS SAMPLING WITH POST-RUN TUBING (PRT) 

1. Follow procedures outlined in Sections 7.1 through 7.6. 

2. Retract rod approximately six inches. Retraction ofrod disengages 
expendable drive point and allows for soil vapor to enter rod. 

3. Remove pull cap from the end of the probe rod. 

4. Position the Geoprobe ™ to allow room to work. 

5. Secure PRT Tubing Adapter with "0"- Ring to selected tubing. 

6. Insert the adapter end of the tubing down the inside diameter of the probe 
rods. 

7. Feed the tubing down the hole until it hits bottom on the expendable point 
holder. Cut the tubing approximately two feet from the top probe rod. 
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8. Grasp excess tubing and apply some downward pressure while turning it in 
a counter-clockwise motion to engage the adapter threads with the 
expendable point holder. 

9. Pull up lightly on the tubing to test engagement of threads. 

10. Connect the outer end of the tubing to silicon tubing and vacuum hose (or 
other sampling apparatus). 

11. Follow the appropriate sampling procedure to collect a soil-gas sample. 

12. After collecting a sample, disconnect the tubing from the vacuum hose or 
sampling system. 

13. Pull up firmly on the tubing until it releases from the adapter at the bottom 
ofthe hole. 

14. Extract the probe rods from the ground and recover the expendable point 
holder with the attached adapter. 

15. Inspect the "0"-ring at the base ofthe adapter to verify that proper sealing 
was achieved during sampling. The "0"-ring should be compressed. 

Note: If the "0"-ring is not compressed, vapors from within the probe 
sections may have been collected rather than vapors from the intended sample 
interval. 

SOIL SAMPLING 

1. Follow the procedures previously outlined for Geoprobe operation. 

2. Assemble soil-sampling tube. 

1. Thread piston rod into piston tip. 
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2. Insert piston tip into sample tube, seating piston tip into cutting edge 
of sample tube. 

3. Thread drive head into threaded end of sample tube. 

4. Thread piston stop pin into drive head. Stop pin should be tightened 
with wrench so that it exerts pressure against the piston rod. 

3. Attach assembled sampler onto leading probe rod. 

4. Drive the sampler with the attached probe rods to the top of the interval to 
be sampled. 

5. Move probe unit back from the top ofthe probe rods to allow work room. 

6. Remove drive cap and lower extension rods into inside diameter of probe 
rods using couplers to join rods together. 

7. Attach extension rod handle to top extension rod. 

8. Rotate extension rod handle clockwise until the leading extension rod is 
threaded into the piston stop downhole. 

9. Continue to rotate extension rod handle clockwise until reverse-threaded 
stop-pin has disengaged from the drive head. 

I 0. Remove extension rods and attached stop-pin from the probe rods. 

11. Replace drive cap onto top probe rod. 

12. Mark the top probe rod with a marker or tape at the appropriate distance 
above the ground surface (dependent on sample tube length). 

13. Drive probe rods and sampler the designated distance. Be careful not to 
overdrive the sampler which could compact the soil sample in the tube, 
making it difficult to extrude. 

69 



IL EPA QAPP 
Table of Contents 

Revision#4 
January 2003 

Page 70 of 107 

Important: Documentation of sample location should include both surface 
and subsurface identifiers. Example: Correct Method- Sample Location S-6, 
12.0'- 13.0'. Incorrect Method- Sample Location S-6, 12.0'. 

14. Retract probe rods from the hole and recover the sample tube. Inspect the 
sample tube to confirm that a sample was recovered. 

15. Disassemble sampler. Remove all parts. 

16. Position extruder rack on the foot of the Geoprobe ™ derrick. 

17. Insert sample tube into extruder rack with the cutting end up. 

18. Position the extruder piston (wood dowel) and push sample out ofthe tube 
using the PROBE control on the Geoprobe™. Collect the sample as it is 
extruded in an appropriate sample container. 

Caution: use care when performing this task. Apply downward pressure 
gradually. Use of excessive force could result in injury to operator or damage 
to tools. Make sure proper diameter extruder piston is used. 

19. To remove rods, follow procedures previously outlined for Geoprobe use. 

GROUNDWATER SAMPLING 

1. Follow the instructions for probing found in Section 4.9.5 with the 
following exception: the Mill-Slotted Well Rod with attached threaded 
drive point should be the first section probed into the ground. Multiple 
sections of mill-slotted well rods can be used to provide a greater vertical 
section into which groundwater can flow. 

2. Probe to a depth at which groundwater is expected. 
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3. Remove Drive Cap and insert an electric water-level indicator to determine 
if water has entered the slotted sections of probe rod. 

4. If water is not detected in the probe rods, replace the drive cap and continue 
probing. Stop after each additional probe length and determine if 
groundwater has entered the slotted rods. 

5. After the probe rods have been driven into the saturated zone, sufficient 
time should be allowed for the water level in the probe rods to stabilize. 

Note: It will be difficult if not impossible to collect a groundwater sample in 
aquifer material small enough to pass through the slots (<0.02 inch diameter). 

6. Groundwater samples will be collected with a low-flow peristaltic pump for 
all samples taken from the ground surface to a depth of twenty-eight feet. A 
twenty-millimeter Mini-Baler will be utilized for all groundwater samples 
collected below the depth of twenty-eight feet. 

When the low-flow peristaltic pump is used in conjunction with the 
Geoprobe sampling device, the methods of determining groundwater 
stabilization include: 1) groundwater clarity 2) pH/conductivity/water 
temperature 3) pH test strips 4) draw-down ofthe well. The amount of 
groundwater purged from the Geoprobe sampling device will be determined 
by one of the previously mentioned stabilization criteria. The sampler will 
not collect the groundwater sample until groundwater conditions have 
stabilized within the sampling device. 

Sample fractions will be collected in the following order: volatile 
organics, semi-volatiles, and inorganics. Peristaltic pump rates are 
normally determined by groundwater recharge to the geoprobe 
sampling device and the fraction being sampled. Volatiles will be 
collected using the lowest possible flow rate of the perastalic pump 
while the remaining fractions will be collected using the medium flow 
rate. 

Important: Documentation of sample location should include both surface 
and subsurface identifiers. Example: Sample Location GW-6, 17'-21' bgs, 
water level in probe rods is 17 feet bgs, and the leading section of probe rod is 
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21 feet bgs. The water sample is from this zone, not from 17 feet bgs or 21 feet 
bgs. 

7. Remove rods following the procedures previously outlined for the 
Geoprobe 

4.9.6 SAMPLING LOCATIONS 

Sample locations are generally selected on the basis of the probability they will show 
contaminants or contaminants migrating from a site. For both traditional CERCLA 
investigations and Brownfield investigations, soil samples are generally located in areas of 
suspected contamination. However, during Brownfield investigations, soil samples may be 
collected from areas to ensure that the entire area is covered or as part of a grid sampling 
approach. For both investigations, groundwater samples are collected in areas of suspected 
contamination or from a location down gradient of these areas to determine if 
contamination is present and if it is migrating. Samples collected with the Geoprobe are 
grab samples (Refer to Section 4.4). Again, it is important that field personnel determine 
whether samples require handling as hazardous (concentrated) or environmental samples. 

As in any sampling program, it is advisable to obtain an off-site, theoretically 
uncontaminated samples to establish background levels of analyzed chemicals. 

4.9.7 SAMPLING PROCEDURES 

A wide variety of information is available on sample collection. The IEPA Bureau of 
Land has reviewed and compiled this information into a step by step manual on how to 
collect samples. Refer to Appendix C, the IEP A Bureau of Land Sampling Procedures 
Guidance Manual, for the specific procedure to collect soil and groundwater samples using 
the Geoprobe. 

The above sections contain specific sampling procedures for collecting groundwater, 
surface water, sediments, and soil samples. In general, most of the samples collected for 
traditional CERCLA investigations as well as Brownfield investigations will be from the 
media described in this section. However, there may be instances in which samples may 
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need to be collected from a drum, tank, container, etc. In these instances refer to the 
Bureau of Land Sampling Procedures Guidance Manual which is contained in Appendix C. 

4.10 FIELD MEASUREMENTS AND OBSERVATIONS 

While sampling, several quick field measurements and observations should be made and entered 
into a log book to help in interpreting the analytical data. The following are suggested field 
measurements and observations which should be noted in the field logbook: 

• pertinent weather factors such as temperature, wind velocity and precipitation 

• a sketch of the area indicating sample locations and depths, and site conditions. 

• screening information such as TV A readings and Immunoassay results 

• specific measurements of the sample location from pennanent objects 

• sample characteristics such as odor, color, composition, and turbidity. 

• sample depth 

• date and time of sample collection 

• evidence of dead or stressed vegetation or animals 

• stream characteristics such as stagnation or mixing which might affect the distribution 
or volatilization of contaminants in the water 

• dissolved oxygen content of water sampled 

• depth of stream or pond average (This may be limited to estimates, especially if access 
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is restricted to the shoreline. If using a sounding device, such as a graduated pole, 
perform this after samples have been obtained). 

• flow rate of stream Estimate cross-sectional area from depth and width of stream. The 
cross-sectional area may be estimated by assuming that it is a triangle and using the 
formula A= (Y2) BC, where: 

A = cross-sectional area 

B = width of stream 

C = depth of stream at deepest point 

Multiply this area by velocity For a rough approximation of flow rate. 

• water temperature, pH, and conductivity at point and time of sampling 

• total depth well, diameter of well, depth to water, amount purged, and well integrity 

• photo location and direction 

4.11 CONTAINERS, CLEANING OF CONTAINERS, AND SAMPLE PRESERVATION 

Table 6-1 specifies the recommended type and size of containers, number of containers, and 
sample preservation and holding times for site assessments. The container specifications listed are 
taken from "Specifications and Guidance for Contaminant-Free Sample Containers" EPA540/R-
93/051, December 1992. The sample bottles the Division of Laboratories provides for use in the 
Site Assessment Program meet the specifications in EPA540/R-93/051. 

Table 4-2 specifies the sample containers and holding times for samples collected for the Site 
Assessment Program. 

4.12 SAMPLE PACKAGING AND SHIPPING 

All state and Federal regulations regarding environmental sample packaging and shipping should 
be followed. Samples should be shipped according to the U.S. Department of Transportation 
(DOT) regulations. Sample ID and numbering will be according to procedures outlined in 
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• fill out label with a water-proof marker and place on each sample container; a clear 
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to 
Section 5.2) 

• fill out a sample tag with a water-proof marker for each sample container and tie or 
attach to the sample containers (Refer to Section 5.2 ) (IEP A laboratories and 
Brownfield Assessments going to CRL or CLP do not require tags for sample 
containers) 

• enclose the sample container in a clear plastic bag making sure the sample tag and label 
are visible (IEPA laboratories do not require that the samples be placed in plastic bags) 

• any samples suspected to be hazardous or of medium/high concentration must be 
enclosed in a metal paint can with a clipped or sealable lid (paint cans) with absorbent 
material around the sample container in the can 

• pack the samples in ice (a bag of ice that is double bagged in garbage bags may be 
placed on top of the samples especially in wam1 weather) in a clean waterproof 
hard plastic ice cooler 

• fill the remainder of the cooler with an absorbent packing material like Styrofoam or 
bubble wrap. 

• place the top copy of the chain-of-custody forms in a plastic bag for CRL labs and the 
bottom two copies for CLP labs. The IEPA labs get the top copy also. Securely fasten 
forms to the lid of each cooler (IEP A laboratories have different chain-of-custody 
forms). 

• place the chain-of-custody seals on the outside of the coolers across the top and sides 
so that it cannot be opened without breaking the seal 
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• fill out an air bill and ship samples overnight through a commercial carrier (Federal 
Express). For CRL and CLP, add a 3rd party airbill for return ofthe coolers. 

• Please note: Encore sampling tubes should be shipped daily 

4.13 SAMPLING EQUIPMENT DECONTAMINATION 

This section provides a description of the methods used for preventing, minimizing, or limiting 
cross-contamination of samples due to inappropriate or inadequate equipment decontamination 
and to provide general guidelines for developing decontamination procedures for sampling 
equipment to be used during investigations for National Priorities List (NPL) sites. 

These are standard (i.e. typically applicable) operating procedures which may be varied or 
changed as required, dependent upon site conditions, equipment limitation, or limitations imposed 
by the procedure. In all instances, the ultimate procedures employed should be documented and 
associated with the final report. 

4.13.1 METHOD SUMMARY 

Removing or neutralizing contaminants from equipment minimizes the likelihood of 
sample cross contamination, reduces or eliminates transfer of contaminants to clean areas, 
and prevents the mixing of incompatible substances. 

Gross contamination can be removed by physical decontamination procedures. These 
abrasive and non-abrasive methods include the use of brushes, and high and low pressure 
water cleaning. 

The first step, a soap and water wash, removes all visible particulate matter and residual 
oils and grease. This may be preceded by a steam or high pressure water wash to facilitate 
residuals removal. The second step involves a tap water rinse and a distilled/deionized 
water rinse to remove the detergent. A final distilled/deionized water rinse is performed. 
This rinse removes any residual traces of the solvent. 
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The decontamination procedure involves the following steps: 

1. Physical removal 

2. Non-phosphate detergent wash 

3. Tap water rinse 

4. Distilled/deionized water rinse 

5. Air dry 
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Modifications to the standard procedure should be documented in the site specific work 
plan or subsequent report. 

4.13.2 INTERFERENCES AND POTENTIAL PROBLEMS 

• The use of distilled/deionized water commonly available from commercial vendors 
may be acceptable for decontamination of sampling equipment provided that it has 
been verified by laboratory analysis to be analyte free (specifically for the 
contaminants of concern). 

• The use of an untreated potable water supply is not an acceptable substitute for tap 
water. Tap water may be used from any municipal or industrial water treatment 
system. 

4.13.3 EQUIPMENT I APPARATUS 

Decontamination equipment, materials, and supplies are generally selected based on 
availability. Other considerations include the ease of decontaminating or disposing of the 
equipment. Most equipment and supplies can be easily procured. For example, soft-bristle 
scrub brushes or long-handled bottle brushes can be used to remove contaminants. Large 
galvanized wash tubs, stock tanks, or buckets can hold wash and rinse solutions. 
Children's wading pools can also be used. Large plastic garbage cans or other similar 
containers lined with plastic bags can help segregate contaminated equipment. 
Contaminated liquid can be stored temporarily in metal or plastic cans or drums. 
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The following standard materials and equipment are recommended for decontamination 
activities: 

4.13.3.1 

4.13.3.2 

4.13.3.3 

4.13.3.4 

Decontamination Solutions 

Non-phosphate detergent 

Tap water 

Distilled or deionized water 

Decontamination Tools/Supplies 

Long and short handled brushes 

Bottle brushes 

Drop cloth/plastic sheeting 

Paper towels 

Plastic or galvanized tubs or buckets 

Pressurized sprayers (H20) 

Health and Safety Equipment 

Appropriate personal protective equipment (i.e., safety glasses or splash shield, 
appropriate gloves, aprons or coveralls, respirator, emergency eye wash) 

Waste Disposal 

Trash bags 

Trash containers 

55-gallon drums 

Metal/plastic buckets/containers for storage and disposal of 
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decontamination solutions 

4.13.4 PROCEDURES 
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As part of the health and safety plan, a decontamination plan should be developed and 
reviewed. The plan should contain information such as the decontamination equipment 
needed and appropriate decontamination methods. 

Procedures can also be established to minimize the potential for contamination. This may 
include: (1) work practices that minimize contact with potential contaminants; (2) using 
remote sampling techniques; (2) avoiding laying down equipment in areas of obvious 
contamination; and (3) use of disposable sampling equipment. 

4.13.5 DECONTAMINATION METHODS 

All samples and equipment leaving the contaminated area of a site must be decontaminated 
to remove any contamination that may have adhered to equipment. Decontamination 
methods will remove contaminants by flushing or other physical action. Physical 
decontamination techniques can be grouped into two categories: abrasive methods and 
non-abrasive methods, as follows: 

Abrasive Cleaning Methods 

Abrasive cleaning methods work by rubbing and wearing away the top layer of the 
surface containing the contaminant. The mechanical abrasive cleaning method is 
the most commonly used at hazardous waste sites. 

Mechanical methods of decontamination include using metal or nylon brushes. 
The amount and type of contaminants removed will vary with the hardness of 
bristles, length of time brushed, degree of brush contact, degree of contamination, 
nature of the surface being cleaned, and degree of contaminant adherence to the 
surface. 
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Non-abrasive cleaning methods work by forcing the contaminant off a surface with 
pressure. In general, the equipment surface is not removed using non-abrasive 
methods. 

Low-Pressure Water 

This method consists of a container which is filled with water. The user 
pumps air out of the container to create a vacuum. A slender nozzle and 
hose allow the user to spray in hard-to-reach places. 

High-Pressure Water 

This method consists of a high-pressure pump, an operator controlled 
directional nozzle, and a high-pressure hose. Operating pressure usually 
ranges from 340 to 680 atmospheres (atm) and flow rates usually range 
from 20 to 140 liters per minute. 

Rinsing 

A final rinse with deionized water is performed 

Damp Cloth Removal 

In some instances, due to sensitive, non-waterproof equipment or due to 
the unlikelihood of equipment being contaminated, it is not necessary to 
conduct an extensive decontamination procedure. For example, air 
sampling pumps hooked on a fence, placed on a drum, or wrapped in plastic 
bags are not likely to become heavily contaminated. A damp cloth should 
be used to wipe off contaminants which may have adhered to equipment 
through airborne contaminants or from surfaces upon which the equipment 
was set. 

4.13.6 Field Sampling Equipment Decontamination Procedures 
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The decontamination area is setup so that the first station is used to clean the most 
contaminated item. It progresses to the last station where the least contaminated 
item is cleaned. Ideally, the contamination should decrease as the equipment 
progresses from one area to another. 

A site is typically divided up into the following boundaries: Hot Zone or Exclusion 
Zone (EZ), the Contamination Reduction Zone (CRZ), and the Support or Safe 
Zone (SZ). The decontamination area should be setup in the CRZ. The CRZ 
controls access into and out of the exclusion zone and confines decontamination 
activities to a limited area. The size of the decontamination area depends on the 
number of stations in the decontamination process, overall dimensions of the work 
zones, and amount of space available at the site. 

Anyone in the CRZ should be wearing the level of protection designated for the 
decontamination crew. Sampling and monitoring equipment and sampling 
supplies are all maintained outside of the CRZ. Personnel don their equipment 
away from the CRZ 

Decontamination Setup and Procedures 

Starting with the most contaminated station, the decontamination setup should be 
as follows: 

Step 1 Physical Removal With Brushes And A Wash Basin 

Prior to setting up Station 3, place plastic sheeting on the ground to cover 
areas under Station 3 through Station 10. 

Fill a wash basin, a large bucket, or child's swimming pool with non­
phosphate detergent and tap water. Several bottle and bristle brushes to 
physically remove contamination should be dedicated to this station . 
Approximately 10- 50 gallons of water may be required initially depending 
upon the amount of equipment to decontaminate and the amount of gross 
contamination. 

Step 2 Water Basin(Optional) 
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Fill a wash basin, a large bucket, or child's swimming pool with tap water. 
Several bottle and bristle brushes should be dedicated to this station. 
Approximately 10- 50 gallons of water may be required initially depending 
upon the amount of equipment to decontaminate and the amount of gross 
contamination. 

Step 3 Physical Removal With A High-Pressure Washer (Optional) 

As indicated in 4.13.5, a high-pressure wash may be required for 
compounds which are difficult to remove by washing with brushes. The 
elevated temperature of the water from the high-pressure washers is 
excellent at removing greasy/oily compounds. High pressure washers 
require water and electricity. 

A decontamination pad may be required for the high-pressure wash area. 
An example of a wash pad may consist of an approximately 1 1/2 foot-deep 
basin lined with plastic sheeting and sloped to a sump at one comer. A 
layer of sand can be placed over the plastic and the basin is filled with 
gravel or shell. The sump is also lined with visqueen and a barrel is placed 
in the hole to prevent collapse. A sump pump is used to remove the water 
from the sump for transfer into a drum. 

Typically heavy machinery is decontaminated at the end of the day unless 
site sampling requires that the machinery be decontaminated frequently. A 
separate decontamination pad may be required for heavy equipment. 

Step 4 Low-Pressure Sprayers 

Fill a low-pressure sprayer with distilled/deionized water. Provide a 5-
gallon bucket or basin to contain the water during the rinsing process. 
Approximately 10-20 gallons of water may be required initially depending 
upon the amount of equipment to decontaminate and the amount of gross 
contamination. 

Step 5 Clean Equipment Drop 

Lay a clean piece of plastic sheeting over the bottom plastic layer. This will 
allow easy removal of the plastic in the event that it becomes dirty. 
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1. Collect high-pressure pad and heavy equipment decontamination 
area liquid and waste and store in appropriate drum or container. A 
sump pump can aid in the collection process. Refer to the 
Department ofTransportation (DOT) requirements for appropriate 
containers based on the contaminant of concern. 

2. Collect high-pressure pad and heavy equipment decontamination 
area solid waste and store in appropriate drum or container. Refer to 
the DOT requirements for appropriate containers based on the 
contaminant of concern. 

3. Empty soap and water liquid wastes from basins and buckets and 
store in appropriate drum or container. Refer to the DOT 
requirements for appropriate containers based on the contaminant of 
concern. 

4. Using low-pressure sprayers, rinse basins, and brushes. Place liquid 
generated from this process into the wash water rinse container. 

5. Place all solid waste materials generated from the decontamination 
area (i.e., gloves and plastic sheeting, etc.) in an approved DOT 
drum. Refer to the DOT requirements for appropriate containers 
based on the contaminant of concern. 

6. Write appropriate labels for waste and make arrangements for 
disposal. Consult DOT regulations for the appropriate label for each 
drum generated from the decontamination process. 

4.13.8 QUALITY ASSURANCE/QUALITY CONTROL 

A rinsate blank is one specific type of quality control sample associated with the field 
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decontamination process. This sample will provide information on the effectiveness ofthe 
decontamination process employed in the field. Rinsate blanks are samples obtained by 
running analyte free water over decontaminated sampling equipment to test for residual 
contamination. The blank water is collected in containers for handling, shipment, and 
analysis. These samples are treated identical to samples collected that day. A rinsate 
blank is used to assess cross contamination brought about by improper decontamination 
procedures. If sampling equipment requires the use of plastic tubing it should be disposed 
of as contaminated and replaced with clean tubing before additional sampling occurs. 

4.13.9 DATA VALIDATION 

Results of quality control samples will be evaluated for contamination. This information 
will be utilized to qualify the environmental sample results in accordance with the project's 
data quality objectives. 

4.13.10HEALTH AND SAFETY 

When working with potentially hazardous materials, follow OSHA, U.S. EPA, corporate, 
and other applicable health and safety procedures. 

Safety considerations should be addressed when using abrasive and non-abrasive 
decontamination equipment. Maximum air pressure produced by abrasive equipment 
could cause physical injury. Displaced material requires control mechanisms. 

Material generated from decontamination activities requires proper handling, storage, and 
disposal. Personal Protective Equipment may be required for these activities. 

4.14 INVESTIGATION-DERIVED WASTES 

If investigation-derived wastes (IDW) are RCRA nonhazardous soil or water, they should be 
left on-site unless other circumstances require off-site disposal. The nature of the wastes should 
be assessed by applying best professional judgement, using readily available information about the 
site. This information may include manifests, storage records, preliminary assessments, and 
results of earlier studies that may have been conducted and are available to the Agency. Direct 
observation of the IDW for discoloration, odor, or other indicators of contamination should also be 

84 



considered. 

IL EPA QAPP 
Table of Contents 

Revision#4 
January 2003 

Page 85 of 107 

If the IDW are nonhazardous, the Project Manager must determine procedures for handling IDW 
on-site and notify the site owner in the site access agreement form that IDW such as soil cuttings 
and water will be left on-site. The on-site handling options available to the Project Manager when 
IDW are RCRA nonhazardous are the following: 

1. For soil cuttings: 

a. Spread around the well 

b. Put back into the boring 

c. Dispose of at the site's TDU 

2. For groundwater: 

a. Pour onto ground next to the well to allow infiltration 

b. Dispose of at the site's TDU 

3. For decontaminated PPE 

a. Double bag and deposit in the site or EPA dumpster, or in any municipal landfill 

b. Dispose of at the site's TDU 

If IDW are considered RCRA non-hazardous due to lack of information on the waste hazard, the 
inspection team should have an alternative plan for handling IDW if field conditions indicate that 
these wastes are hazardous. In such a case, the Project Manager should be prepared to make 
arrangements to obtain containers for collecting groundwater, decontamination waste, and/or soil 
cuttings. 

If IDW consist of RCRA hazardous soils that pose no immediate threat to human health and 
the environment, the Project Manager should plan on leaving it on-site until it can be properly 
disposed of in accordance with 35 lAC Parts 722 and 809 for off-site removal. 

IDW should be disposed off-site in the following situations: 

1. They are RCRA hazardous water 

2. They are RCRA hazardous soil that may pose a substantial risk if left at the site 
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The IEP A expects that complying with this guidance will limit on-site storage to, at most, the time 
required to complete any testing (usually less than 6 weeks) required by subcontractors in order to 
arrange for transportation. In most cases, this will not result in exceeding the regulatory 90 day 
storage time for quantities greater than 1,000 kg/month regardless of the quantity ofiDW. In 
cases where the regulatory 90 day storage time for quantities greater than 1,000 kg/month is 
exceeded, the Project Manager must initiate a bidding process to remove IDW wastes off-site and 
a pem1it is not required. 

4.15 CALIBRATION OF SAMPLING EQUIPMENT 

This group of equipment provides a significant amount of actual field data and associated quality 
control problems. Included in this group are pH meters, water conductivity meters, thermometers, 
toxic vapor analyzer, combustible gas meters, geophysical equipment, and water level indicators 
(M scopes). Proper care and maintenance is essential. In addition, proper calibration and 
operational experience is required to assure valid data. 

Each instrument in this group comes with an instruction manual detailing the procedures and 
theory of operation, calibration procedures, and frequency and maintenance requirements. Quality 
control measures For these instruments include performance of required maintenance, operational 
checks, and established calibration schedules. These items should be recorded in a logbook for 
each piece of equipment. 

The major problems encountered with this equipment are: 

• failure to calibrate equipment prior to use 

• inexperience in operating the equipment 

• inability to assure proper functioning of equipment 

• improper cleaning and maintenance of the equipment 
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An obvious solution to these problems is to provide training to the individuals using the 
equipment. Since this is not always possible, another solution is to maintain a comprehensive 
manual containing the manufacturer's instruction manuals for all the equipment. Each team could 
then review the appropriate equipment instructions prior to use. This information is kept at the 
IEP A warehouse with the equipment. In some cases, access to the operations manual also allows 
inexperienced individuals to successfully operate the instruments. It is recommended that an 
experienced individual oversee the novice. 

To ensure proper calibration, each instrument should be tagged with a label indicating when 
calibration is required. In the case of simple instruments such as pH, conductivity, and 
combustible gas meters, these would calibrated before each use. Appropriate calibration standards 
should be stored with the instruments. In this way, the necessary calibration materials are taken to 
the field with the instruments. The calibration data, together with the field data are then recorded 
in the logbook. 

To insure that instruments are operating properly, several solutions are available. These include: 

• proper calibration as above 

• having a supply of appropriate batteries For the units 

• having properly charged batteries where replacement is impractical 

• using a solvent-based marker to check organic vapor analyzers and combustible gas 
detectors 

• breathing on an oxygen monitor to produce a meter response 

Additionally, some instruments use Ni-Cad or Gel-Cell rechargeable batteries. The Ni-Cad units 
need to be cycled from fully charged to deep discharge monthly to insure stable charging 
characteristics and maximum battery life. The Gel-Cell batteries, however, should never be deep 
discharged as they will never hold a full charge again. this will significantly reduce field use and 
can lead to erratic data. Gel-Cells should be kept on charge when not in use. 
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A sample is in someone's custody if it is in their physical possession, it is in their view after being 
in their physical possession, it is in their physical possession and secured so that it cannot be 
tampered, it is kept in a secured area restricted to authorized personnel only. There are two types 
of custody, field custody and laboratory custody. 

5.2 FIELD CUSTODY 

Samples should always be kept in possession in the field. This task is normally assigned to the 
field person responsible for the chain-of-custody procedures. The US EPA CLP laboratories, 
CRL, CLP and IL EPA laboratories are used for analyzing samples and have different chain of 
custody forms. Appendix G provides samples of the sample tags, labels and chain-of-custody 
forms that are used in the US EPA CLP. Appendix C provides samples ofthe chain-of-custody 
forms that are used for the IL EPA laboratories. 

Following is a list of procedures to follow in order to provide appropriate chain-of-custody. 

-complete label with a water-proof marker and place on each sample container; a clear 
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to 
Appendix F, different labs have different labels); proper labeling will prevent 
misidentification of samples. The Brownfield Redevelopment Assessments do not need 
the sample tag 

- complete a sample tag with a water-proof marker for each sample container and tie or 
attach to the sample containers (Refer to Appendix E). IEPA laboratory samples and 
Brownfield Assessments going to CLP or CRL do not require tags for sample containers 

(Refer to Appendix C). 

- enclose the sample container in a clear plastic bag making sure the sample tag and label 
are visible (IEPA laboratories do not require that the samples be placed in plastic bags) 
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-complete the chain-of-custody record for each sample (different labs require different 
fonns) 

- have the sampler sign, date, write the seal time, and write the seal numbers on the 
chain-of-custody record 

- each time the samples are transferred from the custody of one person to another, the 
chain-of-custody record should reflect this action via a signature on the sheet 

-complete two separate chain-of-custody records, if the sample is going to two different 
laboratories 

- place the chain-of-custody seals on the outside of the coolers across the top and sides so 
that it cannot be opened without breaking the seal and ship according to the procedures 
outlined in Section 4.12 

5.3 LABORATORY CUSTODY 

The laboratory responsibility for sample security and integrity begins with the delivery of the 
samples to the laboratory. 

• 

• 

Sample collectors or messengers bring samples to the reception room . 

The messenger lines up samples on the receiving table with the 
appropriate sample report form filled out containing the 
necessary information to identify the sample. 

• Laboratory personnel check coding on sample containers to 
ensure that samples are properly coordinated with the report 
forms. 
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• Laboratory numbers are assigned to the report form and these 
numbers are plainly marked on the appropriate sample 
containers. 

• Collectors/messengers are asked to wait until numbering is 
completed as a further check on sample integrity. 

• Laboratory personnel sign for each sample on the appropriate 
report form and at this time notes on the report any deviations 
from sample preservation procedures. 

• Sample information is logged into a computer. 

• Sample distribution in the laboratory is carried out by the 
receiving section to ensure that samples are sent to proper areas 
for analyses. 

• All laboratories are locked at the end of the day. 

• Samples are retained in the laboratory, if requested, until the 
final report is submitted or litigation has been completed. 

• If required, facilities are available for securing samples under 
lock and key. 

• "Raw" data books must include the method used to make the 
measurement, the date of the measurement, the analyst's 
signature, the observed value, all calculations and the result. 
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• If automated equipment is used with results printed out on 
digitizer tape, the digitizer tapes are to be numbered, filed and 
become a permanent raw data record. Cross-reference should be 
made between the tape numbering system, the sample number and 
the notebook system so the original tape can be retrieved as 
required. The analyst must sign and date these charts. 

• If observations are recorded on a strip chart, calculations can be 
performed and the result can be written on the strip chart. Peaks 
for each sample number must be identified, using the sample 
number and/or standard concentration values. Strip charts are 
numbered and filed in a secure location as a permanent location 
record. The analyst must sign and date these charts. 

• When containers, samples, or extracts are transferred from one 
laboratory to another, the appropriate chain-of-custody sign 

out/in protocol must be used. Samples or extracts should be 
shipped in sealed containers, where necessary, following the 
appropriate DOT regulations. 

5.4 FINAL EVIDENCE FILE 
Once the data package equivalent to CLP requirements are prepared and sent to the IEPA, a copy 
of the same data package is retained at the laboratory. The IEPA QA officer and site assessment 
staff assess the data package and then the data is stored in the Division of Land Pollution file until 
further use. CRL maintains the original CLP and CRL data and the IEP A Site Assessment Unit 
maintains field notes. 

REFERENCES- SECTION 5.0 
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6.0 CALIBRATION PROCEDURE AND FREQUENCY 

6.1 Laboratory Instrument Calibration 

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the 
IEP A Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the IEPA 
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses is 
obtained from the USEPA Region 5. 

Calibration Procedures & Frequency for RAS and SAS analysis 

The CLP calibration procedure and frequencies are specified in the CLP organic and 
inorganic SOWs. 

SAS Calibration Procedures & Frequency 

The SASs calibration procedures and frequency are specified in the SASs request. 

CRL Calibration Procedures and Frequency 

The CRL calibration procedures and frequency are specified in the CRL organic and 
inorganic SOPs. 

6.2 Field Instrument Calibration 

XRF Calibration Procedures & Frequency 

The XRF calibration procedures and frequency are specified in the XRF SOP. 

TV A Calibration Procedures & Frequency 

The TV A calibration procedures and frequency are specified in ' · ¥ :;J P . 
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7.0 ANALYTICAL PROCEDURES 

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the 
IEPA Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the IEPA 
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses is 
obtained from the USEP A Region 5 and/or IEP A. When the IEP A lab is used, a copy of their 
SOP's should be included in the sampling plan. CRL will follow their own internal SOP's which 
will contain the analytical procedures. 

Routine Analytical Services Laboratory Procedures (RAS) 

All samples for CLP TCL VOAs and semi volatiles and CLP TAL inorganic (total metals and 
cyanide) will be analyzed according to analytical procedures set forth in the U.S. EPA CLP RAS 
SOW (OLM03.1) for organics analysis, and RAS SOW (ILM04.0) for inorganic analysis RAS 
SOW (OLC03.2). See Appendix E. 

Special Analytical Services Laboratory Procedures (SAS) 

The analytical procedures to be used for performing the SAS analyses are described in the SAS 
requests obtained from Region 5. The SAS requests specified calibration procedures, frequency of 
calibration, and the internal quality control checks required for each analysis. 
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8.0 DATA REDUCTION VALIDATION and REPORTING 

All samples collected for will be sent to the CLP Laboratory, the IEP A Laboratories, or CRL. 
Data reduction, evaluation, and reporting for samples analyzed by the CLP or the IEPA performed 
according to specifications outlined in the CLP RAS SOW (OLM03.1) or the most current for the 
organics and SOW (ILM04.0), OLC03.2 or the most current version for inorganics. Then, if the 
USEPA CLP is used data will be sent to the EPA, Region 5 for data validation, ifthe IEPA 
Laboratories are used data will be sent to the IEP A Division of laboratories/Quality Assurance 
Section for validation, if the CRL is used data reduction will be performed according to 
specification outlined in the CRL SOP by CRL. 

Data resulting from SAS request will be reduced, evaluated and reported as described above 
unless special procedures are given in the actual SAS request. 

8.1 Data Validation 

Data validation procedures shall be performed for laboratory operations as described 
below: 

8.1.1 Procedures to Validate Laboratory Data 

USEPA Contract Laboratory Program National Functional Guidelines for Organic and 
Inorganic Data Review, February 1994, procedures will be followed to validate USEPA 
CLP RAS analyses or IEPA generated CLP RAS equivalent analyses. Validation ofCRL 
and SAS data will follow Region 5 and/or CRL validation SOPs. Most CLP data for Site 
Assessments and Redevelopment Assessments will be performed by CADRE. A full 
manual review can be requested and performed for certain sensitive sites (i.e. NPL 
listings). 

8.2 Data Reporting 

Data reporting procedures shall be carried out for laboratory operations as indicated below: 
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The task of reporting laboratory data (to the U.S. EPA) begins after the validation 
activity has been concluded. The IEPA Division of Laboratories Quality 
Assurance Section Manager oversees the final review of the report summaries and 
case narratives to determine whether the report meets program requirements. In 
addition to the record of chain-of-custody, the report format shall consist of the 
following: 

1. Case Narrative: 

Date of issuance 

Laboratory analysis performed 

Any deviations from intended analytical strategy 

Laboratory batch number 

Numbers of samples and respective matrices 

Quality control procedures utilized and also references to the 
acceptance criteria 

Laboratory report contents 

Project name and number 

Condition of samples 'as-received' 

Discussion of whether or not sample holding times were met 

Discussion of technical problems or other observations which may 
have created analytical difficulties 

Discussion of any laboratory quality control checks which failed to 
meet project criteria 

Signature of the Laboratory QA Manager 

2. Chemistry Data Package 

Case narrative for each analyzed batch of samples 

Summary page indicating dates of analyses for samples and 
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Cross referencing of laboratory sample to project sample 
identification numbers 

Data qualifiers to be used should be adequately described 

Sample preparation and analyses for samples 

Sample results 

Raw data for sample results and laboratory quality control samples 

Results of (dated) initial and continuing calibration checks, and 
GC/MS tuning results 

Matrix spike and matrix spike duplicate recoveries, laboratory 
control samples, method blank results, calibration check 
compounds, and system performance check compound results 

Labeled (and dated) chromatograms/spectra of sample results and 
laboratory quality control checks 

Results of tentatively identified compounds 
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9.0 INTERNAL QUALITY CONTROL CHECKS 

9.1 USEPA CLP RAS and IEPA CLP RAS Equivalent Internal Quality 
Control Checks 

Internal quality control procedures for RAS from the CLP are specified in the Statement of Works 
(SOWs) for organics and inorganics, or in the method description of SOPs. These specifications 
include the types of QC checks required (method blanks, reagent/preparation blanks, matrix spike 
and matrix spike duplicates, calibration standards, internal standards, surrogate standards, the 
frequency of each audit, the specific calibration check standards, laboratory duplicate/replicate 
analysis), compounds and concentrations to be used, and the quality control acceptance criteria for 
these audits. 

9.2 USEPA Region 5 CRL Internal Quality Control Checks 

Internal quality control checks will be followed according to CRL SOPs. 

9.3 SAS INTERNAL QUALITY CONTROL CHECKS 

Quality control checks for SAS are identified in the QC requirements Section of the SAS requests 
developed at the time of sampling 
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10.0 PERFORMANCE and SYSTEM AUDITS 

Performance and system audits ofboth field and laboratory activities will be conducted to verify 
that sampling and analysis are performed in accordance with the procedures established in the 
field sampling plan and QAPP. The audits of field and laboratory activities include two 
independent parts: internal and external audits. 

10.1 Field Performance and System Audits 

10.1.1 Internal Field Audits 

10.1.1.1 Internal Field Audit Responsibilities 

Internal audits of field activities including sampling and field measurements will be 
conducted by the site project manager. 

10.1.1.2 Internal Field Audit Frequency 

These audits will verify that all established procedures are being followed. Internal 
field audits will be conducted at least once at the beginning of the site sample 
collection activities. 

10.1.1.3 Internal Field Audit Procedures 

The audits will include examination of field sampling records, field instrument 
operating records, sample collection, handling and packaging in compliance with 
the established procedures, maintenance of quality assurance procedures, chain-of­
custody, etc. The audits will involve review of field measurement records, 
instrumentation calibration records, and sample documentation. 
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External field audits may be conducted by the U.S. EPA Region 5. 

10.1.2.2 External Field Audit Frequency 

External field audits may be conducted any time during the field operations. These 
audits may or may not be announced and are at the descretion ofthe U.S. EPA 
Region 5. 

1 0.1.2.3 Overview of the External Field Audit Process 

External field audits will be conduted according to the field activity information 
presented in the QAPP. 

10.2 Laboratory Performance and Systems Audits 

10.2.1 Contract Laboratory Program Laboratories 

The Contract Laboratory Program (CLP) Routine Analytical Services laboratories are 
audited on a regular basis by US EPA. The US EPA EMSL-Las Vegas conducts the 
system audits of the CLP labaratories on an annual basis and conduct performance audits 
on a quarterly basis. The system audits, which will include examination of laboratory 
documentation on sample receiving, sample log-in, sample storage, chain of custody 
procedures, sample preparation and analysis, instrument operating records, etc. The 
performance audits will consist of sending performance evaluation (PE) samples to CLP 
laboratories for on-going assessment of laboratory precision and accuracy. The analytical 
results of the analysis of PE samples are evaluated by US EPA to ensure that the laboratory 
maintain a good performance. 
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The internal laboratory audit will be conducted by the QA Officer. 

10.2.1.1.2 Internal Lab Audit Frequency 

The internal lab system audits will be done on an annual basis while the 
internal lab performance audits will be conducted on a quarterly basis. 

10.2.1.1.3 Internal Lab Audit Procedures 

The internal lab system audits will include an examination of lab 
documentation on sample receiving, sample log-in, sample storage, chain of 
custody procedures, sample preparation and analysis, instrument operating 
records, etc. The performance audits will involve preparing blind QC 
samples and submitting them along with project samples to the laboratory 
for analysis throughout the project. The QA Officer will evaluate the 
analytical results of these blind performance samples to ensure the 
laboratory maintains acceptable QC performance. 

1 0.2.2 IL EPA Laboratory Program Laboratories 

10.2.2.1 Internal IL EPA Laboratory Audits 

Internal system audits will consist of an annual assessment of the laboratories' 
quality assurance systems, good laboratory practices, and method performance to 
assure program requirements are followed. The internal system audit will be 
conducted by the QA officer within each of the State laboratories. If any negative 
findings are determined, they will be reported to the unit supervisor and/or 
Laboratory manager and the Division Quality Assurance Officer. 
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11.0 PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDULES 

Maintenance of the equipment is an important part of every laboratory operation. In the Division 
of Laboratories, the responsibility of routine care lies with the analysts using the instruments. 
Every manufacturer furnishes an instrument maintenance manual. These are kept on file in each 
laboratory for frequent reference. Repairs which cannot be performed are contracted to the 
manufacturer's servicemen. The analytical balances are checked annually under service contracts. 
In addition, the organic laboratory has a full-time Laboratory Equipment Specialist who takes care 
of most ofthe problems. 

Preventive maintenance procedures are described in detail in the Quality Assurance Manuals for 
each laboratory dated September, 1981. A summary of the procedures used in the Champaign and 
Springfield laboratories is shown in Tables 13-1 and 13-2. 

Preventive maintenance procedures for field equipment are as follows: 

A. Temperature/pH/Specific Conductance meter maintenance includes routine cleaning, 
replacement of batteries as needed and electrode reconditioning as needed. 

B. Combustible Gas/02 Detector maintenance includes cleaning as needed and battery and 
sensor replacement as necessary. 

C. HNu- Photo-Ionization Detector maintenance includes cleaning as needed, lamps replaced 
as necessary and calibration with span gases provided by the manufacturer following lamp 
replacement. 
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12.0 SPECIFIC PROCEDURES USED to ASSESS DATA PRECISION, 
ACCURACY and COMPLETENESS 

12.1 Accuracy Assessment 

In order to assure the accuracy of the analytical procedures, an environmental sample will be 

randomly selected from each sample shipment received at the laboratory, and spiked with a known 
amount of the analyte or analytes to be evaluated. In general, a sample spike will be included in 
every set of 20 samples tested on each instrument. The spike sample will be then analyzed. The 
increase in concentration of the analyte observed in the spiked sample, due to the addition of a 
known quantity of the analyte, compared to the reported value of the same analyte in the unspiked 
sample determines the percent recovery. Daily control charts will be plotted for each commonly 
analyzed compound and kept on instrument-specific, matrix- specific, and analyte- specific 
bases. The percent recovery for a spiked sample is calculated according to the following formula: 

%R = Amount in Spiked Sample - Amount in Sample X 100 

Known Amount Added 

12.2 Precision Assessment 

Spiked samples are prepared by choosing a sample at random from each sample shipment received 
at the laboratory, dividing the sample into equal aliquots, and then spiking each ofthe aliquots 
with a known amount of analyte. The duplicate samples will be then included in the analytical 
sample set. The splitting of the sample allows the analyst to determine the precision of the 
preparation and analytical techniques associated with the duplicate sample. The relative percent 
difference (RPD) between the spike and duplicate spike will be calculated and plotted. The RPD 
is calculated according to the following formula: 

RPD = Amount in Spike 1 - Amount in Spike 2 X 100 

O.S(Amount in Spike 1 + Amount in Spike 2) 

12.3 Completeness Assessment 
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Completeness is the ratio of the number of valid sample results to the total number of samples 
analyzed with a specific matrix and/or analysis. Following completion of the analytical testing, 
the percent completeness will be calculated by the following equation: 

Completeness = (number ofvalid measurements) X 100 

(number of measurements planned) 
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For each analytical method employed in this program, the individual State laboratory will 
regularly track precision and accuracy by computing the RPD for duplicate sample analyses along 
with periodic determinations of spiked sample recovery. The mean recovery and the relative 
percent differences of the results will be computed. These data will be accumulated for each kind 
of sample matrix analyzed. These statistics will be updated as additional analyses are performed 
and more experience is gained. When either the precision from replicate analyses or relative 
percent difference and/or the accuracy from recovery date exceeds two times the goals (Section 
3.0 of this manual), the procedure will be checked for calibration, quality ofthe standards and 
analytical techniques. When the precision or accuracy exceeds three times the goals (Section 5.0 
ofthis manual), analysis will be stopped and corrective action will be taken. 

Corrective actions could include, but not necessarily be limited to, recalibration of instruments 
using freshly prepared calibration standards; replacement of solvent lots or other reagents that give 
unacceptable blank values; additional training of laboratory personnel in correct implementation 
of sample preparation and analysis methods, and reassignment of personnel, if necessary, to 
improve the overlap between operator skills and method requirements. After the corrective 
actions have been taken and satisfactory quality control sample results are obtained, samples will 
be re-run. 

106 



IL EPA QAPP 
Table of Contents 
Revision#4 

January 2003 
Page 107 of 107 

14.0 QUALITY ASSURANCE REPORTS to MANAGEMENT 

The Quality Assurance Officer within each State laboratory is responsible for day-to-day Quality 
Assurance. This officer is responsible for taking corrective action and, if necessary, providing a 
written report to the Laboratory Manager. The Quality Assurance Committee is the direct link 
between the laboratory sections and the quality assurance section. The committee is composed of 
a representative from each laboratory. The Quality Assurance committee reviews the Agency 
laboratories, and designs and implements quality assurance and control procedures. 
Implementation of quality assurance activities recommended by the committee is basically at the 
section level. The Quality Assurance section, which reports directly to the Manager of the 
Division of Laboratories, is responsible for overall Quality Assurance of all laboratories and 
improvement of QA actions. Specific QA reports are not required on a fixed timetable. 

CLP and CRL will follow their SOWs and SOPs for corrective action. Field instrumentation 
quality assurance is followed per the instrument's SOP. 
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QA OBJECTIVES FOR LABORATORY PARAMETERS (CLP) 

Matrix Spike Recovery and Relative Percent Difference Limits (RPD) 

%Recovery %RPD 

• Water Soil Water Soil 

Metals and Cvanide 75-125 75-125 20 20 

Volatile Oroanic Compounds 

1,1-Dichloroethene 61-145 59-173 14 22 

Trichloroethene 71-120 62-137 14 23 

Benzene 76-127 66-142 11 22. 

Toluene 76-125 59-139 13 21 

Chlorobenzene 75-130 60-133 13 21 

Pesticides/PCBs 

y-BHC (Lindane) 56-123 46-127 15 50 

Heptachlor 40-131 35-130 20 31 

Aldrin 40-120 34-132 22 43 

Dieldrin 52-126 31-134 18 38 

Endrin 56-121 42-139 21 45 • 4, 4"-DDT 38-127 23-134 27 50 

Semi volatile Organic 
Compounds 

Phenol 12-110 26-90 42 35 

2-Chloroohenol 27-123 25-102 40 50 

~.4-Dichlorobenzene 36-97 28-104 28 27 

N-~itroso-di-N-proovlarnine 41-116 41-126 38 38 

l,2.~-Trich1orobenzene 39-98 38-l-07 28 23 

4-Chloro-3-Methvlohenol 23-97 26-103 42 33 

Acenaothene 46-118 31-137 31 19 

4-Nitrooheno1 10-80 11-114 50 50 

2,4-Dinitroto1uene 24-96 28-89 38 47 • 
Pentachloropheneo1 9-103 17-109 50 47 

Pyrene 26-127 35-142 31 36 

• 



Container Tvpe 

A Container: 
Closure: 

B Container: 
Closure: 
Septum: 

C Container: 
Closure: 

D Container: 
Closure: 

E Container: 
Closure: 

F Container: 
Closure: 

G Container: 
Closure: 

H Container: 
Closure: 

J Container: 
Closure: 

K Container: 
Closure: 

L Container: 
Closure: 

Table 4-1 

SAMPLE CONTAINER RECOMMENDATIONS 

Specifications 

80oz amber glass ring handle bottle/jug 
black phenolic baked polyethylene cap, 0.015 teflon liner 

40ml glass vial 
black phenolic open-top screw cap 
disc of .005 inch Teflon bonded to .120 in silicon for 
total thickness of 0.125 inch 

1 liter high density polyethylene, cylinder-round bottle. 
white polyethylene, white ribbed, polyethylene liner 

120 ml wide mouth, glass vial 
white polypropylene cap, 0.015 mm Teflon liner 

16 oz tall wide mouth, straight sided, flint glass jar 
black phenolic, baked polyethylene cap, 0.15 mm Teflon liner 

8 oz short. wide mouth. straight sided. flint glass jar 
blacl-; phenolic. baked polyethylene cap. O.UJO mm Teflon l111er 

4 oz tall, wide mouth , straight-sided, flint glass jar 
black phenolic, baked polyethylene cap, 0.015 mm Teflon liner 

1 liter amber, Boston round glass bottle, pour-out neck finish 
black phenolic, baked polyethylene cap, 0.015 mm Teflon liner 

32 oz tall, wide mouth, straight-sided. flint glass jar 
black phenolic, baked polyethylene cap 0.015 mm Teflon liner 

4 liter amber glass, ring handle bottle/jug 
black phenolic, baked polyethylene cap, 0.015 mm Teflon liner 

500 ml high-density polyethylene. cylinder-round bottle 
white polyethylene cap, white ribbed. polyethylene liner 



Table 4-2 
Sample Container, Preservation and Holding Time Requirements 

Matrix Analysis Container Preservation Holding Time 

Soil/Sediment Metals 1-8oz WM glass jar cool to 4° C 6 months, mercury 28 days 

Cyanide 1-8oz WM glass jar cool to 4° C 14 days 
3-Soz encore tubes •additional 4oz 

Volatiles bottle if only doing VOA cool to 4° C no headspace 14 days 
14 days until extraction, 40 days 

Semivolaltles 1-Boz WM amber glass jar cool to 4° C after extraction 
14 days until extraction, 40 days 

Pesticides/PCBs 1-Boz WM amber glass jar cool to 4° C after extraction 

Total Organic Carbon 1-4oz WM glass jar cool to 4° C 28 days 

Water Volattles 2-40ml Septum cap vials HCL to pH<2, cool to 4° C 14 days 
2-1 L Amber glass bottle with teflon 7 days until extraction, 40days 

Semivolatiles liner cool to 4° C after extraction 
2-1 L Amber glass bottle with teflon 7 days until extraction, 40days 

Pesticides/PCBs liner cool to 4" C after extraction 

Metals 1-1 L Polyethylene bottle HN03 to pH <2 6 months, mercury 28 days 

Cyanide 1-1 L Polyethylene bottle NaOH to pH> 12, cool to 4°C 14 days 

Alkalinity 1-1 L Polyethylene bottle cool to 4" C 14 days 

Nitrate/Nitrite 1-250ml Polyethylene bottle 28 days 

Total Dissolved Solids 1-250ml Polyethylene bottle cool to 4'' C 7 days 

Total Suspended Solids 1-25Dml Polyethylene bottle cool to 4" C 7 days 

Total Kteldahl Nitrogen 1-SDDml Polyethylene bottle H2S04 to pH, 2. cool to 4"C 28 days 



TABLE 11-1 

·l 
A Synopsis ofEquipment Quality Control for the Champaign Laboratory 

l .. 
I ·- l. Balances Monthly Use Class "s• weights If sensitivity is lesser than 0.1 mg, service representative must 
.. be called . ~ , 
~ -.. 

2. Top Loader or Monthly Use Class "S" weights Adjust balance by using Class •s• weights or 
Pan Balances call service representative. ... -... 

'- pH Calibration Daily or with Check the meter for lf linearity is out of control, the electrode must 3. 
each use linearity by using 2 be replaced. 

different buffers. 

-
Walk-in Refrigerator Chart checked Chart observation daily lftemperature is erratic, call service representative. ... 4. a 

D daily replaced .. 
a 

monthly ... -.. 

5. Water Deionizer Checked Monitor trace metals and Replace cartridge as indicated by manufacturer or 
other toxic compounds as indicated by analytical results. 
monthly 

6. Drying Ovens Daily Check oven thermometers Temperature corrections are attached to the 
against an NBS or O\'en thermometers. 
equivalent 

~ 7 . Atomic Absorption Daily Clea11 fi1mace windows .., ... 
furnace .., 

-< Daity Check plumbing cmmections a.. 
w 

"' ::3 As needed Change graphite tube s 
loL Daily Check gases. 

Daily Check autosompter and tubing 
li a. 
~ 
on 

iCAP Daily Check gas flow 
"' 8. 
<::3 

Weekly Change tubing 
As nee<led Clean nebulizer 

~ 
Daily Check autosampler and tubing I ... 

Cl 
I 

Cl -



ID-D~-DI 
I -.I- I ... 1 ool1 ...... 

~ABLE 11-2 

C.ALENDAR OF ORGANIC LAl.ORATORY EQUIPMENT MAINTENANCE 

Instrument fw~ Fregueocy 

l. Balances: Every time a standard is 
Analytical Balances Calil ration prepared or at least monthly 

Top Loader Calil ration Monthly 
Triple Beam Balances Cali .ration Monthly 

All Balances Met ler field service Annually 
All Balances Refi renee weight check Annually 

2. Conductivity Meter: Cali >ration with Weeldy 
Sta.J dard KCI solution 

Cor iuctivity cell As required 
Cle; ning 

3. Nanopure Water System: Cm ductivity checked Daily 

4. Drying Ovens: T er .perature monitoring Daily 
T er rperature calibration Monthly 

5. Refrigerators/freezers: Ter 1perature monitoring Monthly 
Wa uing system checked Monthly 
Ter !perature adjustment As required 
De: ~osting As required 

6. pH Meter: pH calibration Each time pH 
meter is used 

pH electrode As required 
M~ ntenance 
Sp. cific ion/reference As required 
ElE :trode maintenance 

7. Gas Chromatograph: Ch !Ck response with Daily 
sta tdard mixture, 
co 1pare to previous 
da: , and file 
ch· omatograph 

0 ~ck recorder, Daily 
el( ~rorneter zero, and 
no se level at operating 



10-03-01 OZ:54pm From·USEPA REGIOh 5 ~~~ &Bb 6i41 

TAl LE 11-2 (Cont.) 

Instrument fmc~ FreQUency 

aner Jation 

Che. k carrier gas Daily 
flov. ·through column 
\Vith bubble flow~meter 
and iocumem in 
insn .unent log 

Che :k temperature .Daily 
of d !teet or, inlet., 
colt :nn oven and document 
in ir mument log 

Ver fy linearity Daily 

SeJ: .um replacement Every 2 days 

Cru nge carrier gas After every 2 
dri( ~assembly 
gas cylinders 

Vis 1ally check for Weekly 
shiJ :ing of colunm 
pac <ing material 
res t.lting in forward 

me tement beyond the 
bo1 :om ofthe column 
exi or settling in 
ex' ess of a 1/l" from 
thf glass wool plug at 
thE column inlet 

Gl .ss wool replacement As required (Daily if 
samples being injected 
are dirty) 

Cl eck glass .flow system Monthly and with 
fo leaks using ~sNOOP'' carrier gas 
cy inder change 

E· aluate performance of Monthly 
ea !h column with special 
st ndard mixrure 



10-03-01 

8 

CZ:55pm From-USEPA REGION S 

Instrument 

Electron Capture Detector: 

Flame lonization Detector: 

Hall 700A Detector: 

finniqan GCIM:S/Data System 

312 BB6 6741 

T A1 LE 11-2 (Conrd) 

Che· k entire instrument 
for 1 'ose connections 
and rayed 'Wire 
insu ation 

Che :k all rotometers and 
.flov controilers for 
pro1 er float action 

Col ltnn Temperature 
Ver fication 

Det :ctor wipe test 
(N- i3) 
Det ~tor cleaning 

De1 !ctor cleaning 

Ele :trolyte change 

Re ctor rube!T etlan 
cor necting tube change 

Freguen~ 

Monthly 

Monthly 

Monthly 

Every 6 months (May 1 and 
November 1) 
As required 

As required 

Monthly or as required by 
noise level 

Every 6 months or as 
required 

This section of the manual contains operator maintenance procedures for the 3200, the 4021. and 510( 
GCIMS systems. By performing thes : procedures at the intervals recommended in the following table, th• 
operator can obtain optimum perform mce from the system; more detailed information may be found at th, 
beginning of each procedure: 

Io1 gauge rube degassing 

Hi ~h vacuum meter 
ca bration 

Pr :amplifier fine zero 

PL :np oil-level check 

Pt mp purging 

Weekly 

After degassing 

Monthly 

Monthly 

Monthly 



1 D-03-01 

ln!;trument 

TA] .LE 11-2 (Cont.) 

Pum ) oil changing 

Pre< rnplifier coarse zero 

-:-JrL r . ..:rl:ll .. ~l r-m~: 

Mechanical pump: at least 
quarterly 
Diffusion pumps: annually 
or when bakeout does not 
adequately reduce 
background 

Semi-anmlally 

Gla: s jet separator cleaning When separator becomes 
clogged 

Aru yzer cleaning 

Sol d probe inlet 
ma. :1tenance 

Re olution Adjustment 

Mt ltiple mass marker 
cal bration 

Sit gle mass marker 
ca brarion 

AI alyzer bakeout 

A5 ·filter cleaning 

D. te System air filter 

If background is too high 
after bakeout. Dirty or 
contaminated analyzer 
components may also 
produce poor peak shape 
and require excessive ion 
energy (over 10 volts) to 
obtain reasonable sensitivity 

When 0-rillgs are damaged 
or leak 

When peak shape and 
resolution becomes 
unsatisfaCtory or after 
cleacing the analyzer 
assembly 

As necessary whenever 
resolution is changed 

As necessary whenever 
resolution is changed 

When background becomes 
excessive 

Every 3 months 

For INCOS DS: Prefilter, 
every 30 days; absolute 
filter, every 3 months 



IU-03•01 02:55pm From-USEPA REGION 5 312 ass sw 

TAJ.LE 11·2 {Cont.) 

lnstrvmcnt Proc~ FCNUenCJ 

Mag 1etic tape read/write Every 40 hours of use 
heao 

TT1 Lubrication and Every 3 months 
clea ,ing 

Zeta Plotter: Pen :;arriase lubrication Every 3 months 

Pap :r sprocket cleaning Every 6 months 

Dri' e belt lubrication Yearly 

Printronix Printer: Air ilter cleaning Every 3 months 

Har uner bank cleaning Every 3 months 

Car '• Counter .Balance, Every 3 months 
An1 -Rotation ann and 
0-r ng lubrication 

.· .. 
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SECTION I. INTRODUCTION 

A. PURPOSE 

In the past the Agency has been challenged in court cases on the validity of data on the grounds 
that sampling and preservation procedures varied from person to person. In an effort to ensure 
samples are collected in a consistent manner to produce data that reflects actual site conditions, 
the Bureau of Land (BOL) formed a technical work group to develop a basic sampling procedures 
guidance manual. This manual contains sections which provide commonly accepted methods for 
collecting samples of the various media encountered at a site during an inspection. The following 
fourteen (14) sections of this manual will assist BOL personnel in collecting samples. The 
manual is not intended to contain all possible or innovative sampling methods, nor direct the 
sampler in determining the number and location of sample~. 

The Sampiing Technical Work Group has included as much information as possible in a concise 
easy to use format, designed to be used in planning while in the office and executing a successful 
sampling event in the field. Most sections contain reminder checklists, an essential equipment 
checklist, and step by step sample collection procedures. The reminder chc:_c~ists in particular 
are designed to assist BOL personnel in planning, executing, and completing a successful 
sampling event. 

B. DISCLAIMER 

The procedures presented in this manual are not final agency action, but are intended solely as 
guidance. These procedures are intended for use by IEPA-BOL personnel and should not be 
distributed to individuals, Agency contractors, and/or engineering/consultant firms outside the 
agency. IEPA-BOL personnel may decide to follow the guidance provided in this manual, or act 
at variance with the guidance, based on an analysis of specific site circumstances. IEPA also 
reserves the right to revise this guidance any time to include improvements in existing procedures 
or any new sampling methods available to the agency. 
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SECTION II: TANKS 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards and develop and/or review a safety plan. 

Establish purpose(s) of sampling. 

Develop and/or review a sampling plan. 

Obtain necessary sampling and monitoring equipment~ decontaminate or 
pre-clean the equipment and ensure that it is in working order. 

Bring enough clean water for rinsing. cleaning and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their roles and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g. ice, plastic bags) and 
overnight delivery services (e.g. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Prepare site map indicating the location of tanks to be sampled . 

. Determine if site owner or operator will be splitting samples. 

Prior to opening a tank for internal inspection, the tank sampling team 
should: 

Ensure the tank is properly grounded. 
Remove all sources of ignition from the immediate area. 

2.2 



If possible, request that the owner/(lperator open the tank for you. 

Each tank should be moWlted using appropriate means. Remove man-way 
covers using non-sparking 'tools. 

The tank headspace should be cleared of any toxic or explosive vapor 
concentration using a high volwne blower. 

Prepare your sample containers prior to sampling (label and organize). 

2. During Sampling Activities 

September 1996 

Document the sampling event At a minimum, include: weather 
conditions, date, time, sampler's name, photographs. sample appearance 
(e.g. color), any deviations from the original sampling plaln, and any 
problems encountered. 

Collect samples in order of volatillization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is taking place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved, sealed and maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample~ bottles prior to placement in cooler. 

Using a weighted tape measure, probe line, sludge judge, or equivalent to 
determine depth of any and all liquid-solid interface, and depth of sludge. 

For liquids < 5 feet deep use a gliass thief or COLIWASA to collect a 
sample. 

Using a subsurface grab sampler Ctr bacon bomb, collect liquid samples 
from one( 1) foot below the surfact:, from mid-depth of liquid. and from 
one (1) foot above the bottom sludge layer. 

Use bacon bomb to detem1ine if the material is stratified. 

In sampling a tank which is less than full and beyond the reach of standard 
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equipment design, the sampler may need to improvise. A site visit prior 
to the sampling event is suggested to make a determination of the 
equipment and/or modification(s) required. 

If sampling storage tanks, vacuum trucks, or process vessels, collect at 
least one sample from each compartment in the tank. 

Samples should always be collected through an open hatch at the top of the 
tank. 

Due to questionable or unknown integrity: DO NOT USE VALVES 
NEAR THE BOTIOM OF THE TANK. It may be that, once opened. 
the valves may not close and result in a release. Also, individual strata 
cannot be sampled separately through a valve near the bottom. 

Compare the three samples for visual phase differences. If phase 
differences appear, systematic additional sampling should be performed. 
To detennine the depth phase change the distance between two (2) discrete 
samples should be halved. 

If another sampling port is available, sample as above to verify the phase 
information. 

Measure the outside diameter of the tank and determine the volume of 
wastes using the depth measurements (Figure 2a & b). 

Collect sludge samples by using a bacon bomb, glass thief, or sludge 
judge. 

3. Post-Sampling Activities 

September 1996 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
IEP A warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE). 

Keep samples cool; ship or drop off to appropriate laboratory m 
accordance with BOL SOP for Sample Packaging and Shipping. 

Separate incompatible wastes samples so that they are not transported in 
the cooler. 
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Seal odorous wastes in a cooler to avoid breathing vapors or odors during 
transportation. 

B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste propenies (e.g .. liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices. and degree 
of hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. See the next page fc1r a sampling equipment checklist for a 
list of the equipment used for sampling. 
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PAPERWORK: 

IEPA Identification 
==Safety Training Certification 

Lab Phone Numbers 
==Site Map & Directions 
__ Chemical Analysis Forms 
__ Chain of Custody Forms 
__ Receipt for Samples (RCRA sites only) 
__ Field Log Forms or Field Log Book 
__ Site Safety Plan 

PROJECT MANAGER: 

__ Field Logbook 
__ Agency Phone Book 
__ Aluminum Case (for paperwork) 
__ Calculator 

Camera 
--Camera Batteries 
==Em.1 Film 
__ Pencils & Pens (Waterproof) 
__ China Markers 
__ Compass 
__ Pocket Knife 
__ Emergency Raingear 

Paper Towels 
--PPE Gloves L XL 
__pH Paper -- --
__ Decon Spray Bottles: 

_Liquinox Solution 
__ Deionized/Distilled Water 

GENERAL SAMPLING EQUIPMENT: 

__ Sample Bottles 
__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ Visqueen (pre-cut) 
__ Utility Knife or Pocket Knife 
__ Portable Table 
__ Garbage Bags 
__ Rain Canopy & Poles 
__ Nylon Rope 
__ Water Carriers 
__ Paper Towels 
__ Duct Tape 
__ Masking Tape 
__ Flashlights & Batteries 
__ Binoculars 
__ Aluminum Foil 
__ Shovel 
__ TroweUSampling Spoons 
__ Machete 
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SAMPLING EQUIPMENT CHECKLIST: 
TANKS 

FORDECON: 

Spray Bottles: 
__ Liquinox Solution 
__ Oistilled/Deionized Water 

1/2-Gallon Jugs: 
HCL; dilute to 5 or 10% 

--Liquinox Solution 
__ DIWater 

5-Gallon Sprayers: 
Liquinox Solution 

-Tap Water 
Extra Gallons of 01 Water 

==Paper Towels 
Aluminum Foil 

--Brushes 
==Plastic Tubs 

5-Gallon Plastic Buckets 
==Garbage Bags 

FOR FIELD MEASUREMENTS: 

_Passport 
__ PID 
__ FlO 
__ TVA 
__pHrr emp/Millivolt Meter 

__ Battery; 9-volt 
__pH Buffers; 4, 7, & 10 
__ Radiation Detector 
__ Draeger Pump, Tubes 

PPE, SAFETY & SUPPORT: 

__ Cleaning & Cooling Water 
__ Drinking Water 
__ Gatorade 
__ Ice for Drinking Water 
__ Hand Soap/Goop 
__ First Aid Kit 
__ lnsectrrick Repellant 
__ Sunscreen 
__ Fire Extinguishers 
__ Walkie Talkies 
__ Full-Face Respirators 
__ Cartridges 
__ SCBAs 
__ Cylinders 
__ Safety Glasses 
__ Disposable Booties 
__ Tyvek 
__ Saranex 
__ Raingear 
__ Cotton Coveralls 
_Insulated Coveralls 
__ Steel-Toed/Shanked Boots 
__ Insulated Pack-Boots 
__ Hardhat!F ace Shields 
__ Nitrile/Butyl Rubber/Neoprene Gloves 
__ Glove Liners 
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SEALING & TRANSPORTATION 

__ Coolers 
__ Blue Ice 
_Drylce 
__ Regular Ice 
__ Large Liners tor Coolers 
__ 1-Gallon Ziplock Bags 
__ Quart Z1plock Bags 
_Large FDA Cooler Bags 
__ Evidence Tape 
__ Strapping Tape 
_Tie Wraps 
__ vermiculite 

TANK SAMPLING EQUIPMENT 

__ Glass Thief 
__ COLIWASA 
__ Bacon Bomb 
__ Sludge Judge 
__ Subsurface Grab Sampler 
__ Bailer (inert volatile bailer) 
__ Non-sparking Tools 
__ Chern Wipes 
__ Bailer Cord 



C. PROCEDURES 

NOTE: In many instances a tank containing waste material will have a sludge layer on 
the bottom. Slow insertion of the sample tube down into this layer and with gradual 
withdrawal will allow the sludge to act as a bottom plug to maintain the fluid in the tube. 
The plug can be gently removed and plac:ed into the sample container by use of a stainless 
steel lab spoon. 

1. Glass Thief: due to the size of the equipment, is limited to use iln small tanks 
only. NOTE: Be careful, this tool is fragile and can be easily broken (Figure 2c). 

a. Open the sample container(s) provided by the laboratory. 

b. Insert glass thief almost to the bottom of the tank or until a solid layer is 
encountered. Note: About one (1) foot of the tubing should extend above 
the tank. 

c. Allow the waste in the tank to reach its natural level in the: tube. 

d. Cap the top of the glass thief with a tapered stopper or thumb of a gloved 
hand. ensuring liquid doc::s not cc,me into contact with the stopper. 

e. Carefully remove the capped glass thief from the tank with one hand while 
wiping the sampler with a disposable cloth, rag, or wipe with the other 
hand and insert the uncapped encl in the sample container. 

f. Release the stopper draining the glass thief and filling the sample container 
per laboratory requirements. 

g. Return unused portion of retrieved sample to the tank and dispose of 
sampler properly. 

h. Cap the pre-labeled sample container(s) tightly and place in the cooler. 

1. Close the tank cover. 

2. COLIW ASA (Complete Liquid Waste Sampler): is a piece of equipment 
designed to collect a sample from the full depth of a tank and maintain it in the 
transfer tube until delivery to the sampl,e bottle (Figure 2d). 

a. Open the sample container( s) pmvided by the laboratory. 
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b. Put the sampler in the open position by placing the stopper rod handle in 

the T-position and pushing the rod doMJ until the handle sits against the 

sampler's locking block. 

c. Slowly lower the sampler into the liquid waste at a rate that permits the 
levels of the liquid inside and outside the sampler tube to be about the 
same. Note: If the level of the liquid in the sample tube is lower than that 
outside the sampler, the sampling rate is too fast and the sample will not 

be representative. 

d. When the sampler stopper hits the bottom of the waste tank, push the 
sampler tube downward against the stopper to close the sampler. Lock the 
sampler in the closed position by turning the T-handle until it is upright 

and one end rests tightly on the locking block. 

e. Slowly withdraw the sample from the waste tank with one hand while 
wiping the sampler tube with a disposable cloth or rag with the other hand. 

f. Carefully fill the sample container by slowly pulling the lower end of the 

T -handle away from the locking block while the lower end of the sampler 
is positioned in a sample container. 

g. Return unused portion of sample to the tank and dispose of sampler 
properly. 

h. Cap the pre-labeled sample container(s) tightly and place in the cooler. 

1. Close the tank cover. 

3. Bacon Bomb Sampler: is designed to collect material from various levels in a 
tank (Figure 2e). 

a. 

b. 

c. 

d. 

Sept em her 1996 

Open the sample container(s) provided by the laboratory. 

Attach the sample line and plunger line to the sampler. 

Measure and then mark the sampling line at a predetermined distance 
below the entry port using either a colored laboratory marker or tape or 
equivalent device. Do not allow the marked area to enter the tank. 

Gradually lower the sampler by the sample line until the desired level is 
reached. 
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e. Pull up on the phmger line to fill the sampler and release the plunger line 
to seal the sampler. 

f. Slowly remove the sampler by pulling up on the sample line and wipe the 
exterior of the sampler w.ith a disposable wipe, clean cloth or wipe then 
transfer the contents to a sample container. 

g. Return unused portion o:f sample to the tank and dispose~ of sampler 
properly. 

h. Cap the pre-labeled sample container(s) tightly and place in a cooler. 

1. Close the tank cover. 

4. Sludge Judge: is used for obtaining an aecurate reading of settled solids, in any 
liquid, to any depth. The sampler consists of 3/4-inch plastic pipe in five (5) foot 
sections, marked at one (1) foot increments, with screw-style fittings (Figure 2f). 

a. Open the sample container(s) provided by the laboratory. 

b. Lower the sludge judge to the bottom of the tank. 

c. After the sampler has reached bottom and the pipe has fill~~d to surface 
level, tug slightly on the rope to seat the check valve trapping the material 
and raise the sampler. 

d. After raising the sampler clear of the tank liquid, read the amount of 
sludge in the sample using the one (1) foot increments marked on the pipe 
sections. 

e. 

f. 

g. 

h. 

September 1996 

Before transfer to a sample container, wipe the exterior of the sampler with 
a disposable chem wipe or other laboratory grade wipe, disposing of the 
wipe properly. 

Touch the pin extending from the bottom section against a hard surface to 
release the material from the sampler and empty the ma'lerial into the 
sample container. 

Return unused portion of sample to the tank and dispose of the sampler 
properly. 

Cap the pre-labeled sample container(s) tightly and place in a cooler. 
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1. Close the tank cover. 

s. Subsurface Grab Sampler: is designed to collect samples of liquids at various 

depths. The sampler is usually constructed of aluminum or stainless steel tubing 

with a polypropylene or Teflon head that attaches to a one (1) liter sample 

container (Figure 2g). 

a. Open the sample container{s) provided by the laboratory. 

b. Screw the sample bottle onto the sampling head. 

c. Measure and then mark the sampling line at a predetermined distance 

below the entry port using either a colored laboratory marker or tape or 

equivalent device. Do not allow the marked area to enter the tank. 

d. Pull the ring at the top which opens the spring-loaded plunger in the head 

assembly. 

e. When the bottle is full, release the ring, lift the sampler, and remove 

sample bottle. Wipe the exterior of the sampler and sampler bottle with 

a disposable wipe, clean rag or cloth and dispose of wipe or rag properly. 

f. Pour the contents into the sample container(s). 

g. Cap the pre-labeled sample container(s) tightly and place in a cooler. 

h. Close the tank cover. 

6. Bailer: is the positive-displacement chemically inert volatile sampling bailer. 

Other bailer types (messenger, bottom, fill, etc.) are less desirable, but may be 
mandated by cost and site conditions (Figure 2h). 

a. 

b. 

c. 

d. 

September 1996 

Open the sample container( s) provided by the laboratory. 

Due to the potential of dripping and spillage, lay out clean plastic sheeting 

around tank, specifically in the vicinity of the sampling port. 

Lower the bailer slowly and gently into the tank so as not to splash the 
bailer into the tank contents. 

Allow the bailer to fill completely and remove from the tank with one 

hand while wiping the exterior of the sampler with a disposable wipe. 
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e. Slowly pour the contents of the bailer into the sample contailller(s). 

f. Return the unused portion of the sample to the tank and dispost~: of sampler 
properly. 

g. Cap the pre-labeled samplt: contail1ter(s) tightly and place in a cooler. 

h. Close tank cover. 

D. REFERENCES 

Reproduced in part from OSWER Directive 9360.4-03, January 1991. 

E. FIGURES 

2a -- Various Volume Calculations 

2b -- Various Volume Calculations (contd.) 

2c -- Glass Thief 

2d -- COLIWASA (Complete Liquid Waste Sampler) 

2e -- Bacon Bomb 

2f -- Sludge Judge 

2g -- Subsurface Grab Sampler 

2h -- Bailer 
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FIGURE 2a- VARIOUS VOLUME CALCULATIONS 
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FIGURE 2b- VARIOUS VOLUME CALCULATIONS (cont'd.) 
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FIGURE 2c - GLASS THIEF 

Insert open tube (thief) sampler 
in containerized liquid. 

3. 

Remove open tube (thief) sampler 
from containerized liquid. 
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Cover top of sampler with gloved 
thumb. 

4. 

Piece open tube scmp!er over 
appropriate sample bottle end 
remove gloved thumb. 



FIGURE ld- COLIWASA (ComJJiete Liquid Waste Sampler) 
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flGUREle-BACONBOMrn 
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FIGURE 2f- SLUDGE JUDGE 
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FIGQRE lg- SUBSURFACE GRAB 

I 

I 
Cj" 

2.18 



September 1996 

I 
il 
I! ,, 
1! 

FIGURE lh - BAlLER 
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SECTION III: CONTAINER SAMPLING 

DEFINITION OF CONTAINER 

Any portable device in which a (liquid or solid) material is stored, transported, 
treated, disposed of, or otherwise handled. Containers include 55 gallon or smaller 
drums, dumpsters, tanker trucks or trailers, totes, bags, sacks, jugs, cans, bottles, 

and vials. among others. 

DANGER: The opening of closed containers is one of the most hazardous site activities. 
Maximum efforts should be made to ensure the safety of the sampling team. 
Proper protective equipment and a general wariness of the possible dangers will 
minimize the risk inherent to sampling operations. Employing remote drum 
opening techniques and equipment whenever feasible is highly recommended. 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards, and develop and/or review a safety plan. 

Develop and/or review sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment, decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be aware of OSHA requirements, and prepare for the dangers in moving, 
opening and closing containers. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the sampling trip to ensure all sampling team 
members understand the site safety plan, and their roles and 
responsibilities. 
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If necessary, contact the site owner/operator prior to the trip to schedule 
the sampling event, to gain access to the site, to discuss th~f~ purpose of 
sampling event, and to address any safety and security concerns at the site. 

Identify local suppliers of samplin.g expendables (e.g., ice, plastic bags), 
and overnight delivery services (e.g., Federal Express), and recharge of 
SCBA air tanks (local Fin:= Dept). 

Re-assess site hazards, weather (including wind direction), and access 
control at facility location before sampling. 

Examine containers for visual cues as to contents, e.g., ___ bulging, 
__ stains, labels, symbols, marks, ___ container 
construction, __ effects on adjacent ground (Be aware that a drum's 
label may not describe its content!:). 

Consult chemical guidebooks, ava.ilable company personnel, Health and 
Safety Unit personnel, Material S.afety Data Sheets, etc., fcJr additional 
information. 

Prepare your sample cont:riners prior to sampling (label and organize). 

2. During Sampling Activities 
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Document the sampling event At a minimum, include weathf:r conditions, 
date. time, sampler's name:, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

Collect samples in order of volcltilization. Special care is taken when 
collecting VOC samples. 

Never composite VOC samples. 

If necessary, monitor the air where sampling is taking plac': so that you 
can adjust your level of protection. 

Label (using a paint stick) each container with unique J.D. number. 

Record descriptions of container~; and their contents, their volume, and 
describe samples, in container log or in field notes. 

Photograph containers in their original positions, and photograph samples. 

Wipe off outside of sample bottlc~s prior to placement in cooler. 
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Keep sample bottles in coolers properly preserved, sealed. and maintain 
chain of custody. 

Re-evaluate, and if necessary, modify the site safety plan and your 
procedures if conditions change, problems develop, or additional hazards 
are discovered while on site for sampling. 

Halt all sampling activities at the site if an accident or injury occurs. or 
conditions become too dangerous. 

3. Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety plan. Return all reuseable equipment to the 
IEP A warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE) and dispose of properly. 

Keep samples cool: ship or drop off to appropriate laboratory. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

Keep water reactive wastes separated from water or ice. 

Seal odorous wastes in the cooler to avoid breathing vapors or odors 
during transportation. 

B. EQUIPMENT CHECKLIST. 

See the attached sampling equipment checklist for a list of the equipment used for 
sampling containers. 
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PAPERWORK: 

__ IEPA Identification 
__ Safety Training Certification 
__ Lab Phone Numbers 
__ Site Map & Directions 
__ Chemical Analysis Forms 
__ Chain of Custody Forms 
__ Receipt for Samples (RCRA sites only) 
__ Field Log Forms or Field Log Book 

PROJECT MANAGER: 

__ Field Logbook 
__ Aluminum Case (for paperwork) 
__ Calculator 
__ Camera. with new or spare batteries 
__ Pencils & Pens 
__ China Markers 
__ Compass 
__ Pocket Knife 
__ Emergency Raingear 
__ Paper Towels 
__ PPE Gloves __ L __ XL 
__pH Paper 
__ Decon Spray Bottles: 

__ Liquinox Solution 
__ Detonized/Dtstilled Water 

__ Cellular phone 

GENERAL SAMPLING EQUIPMENT: 

__ Sample Bottles 
__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ Visqueen (pre-cut) 
__ Uttltty Knife or Pocl<et Knife 
__ Por1able Table 
__ Garbage Bags 
__ Rain Canopy & Poles 
__ Nylon Rope 
__ Water Carriers 
__ Paper Towels 
__ Duct Tape 
__ Masking Tape 
__ Fiashligt:lts & Battmies 
__ Binoculars 
__ Aluminum Foil 
__ Shovel 
__ TroweUSampling Spoons 

Machete 

SAMPLING EQUIPMENT C:HECKLIST: 
CONTAJNERS 

FORDECON: 

Spray Bottles: 
__ Uquinox Solution 
__ Distilled/Deionized Water 

112-Gallon Jugs: 
__ HCL; diilute to 5 or 10% 
__ Uquinox Solution 
__ DIWat1er 

5-Gallon Sprayers: 
__ liquinox Solution 
__ Tap W;!ter 

__ Extra Gallons. of 01 Wat•!r 
__ Paper Towels 
__ Aluminum Foil 
__ Brushes 
__ Plastic Tubs 
__ 5-Gallon Plastic Bucket:s 
__ Garbage Bas1s 

FOR FIELD MEASUREMENTS: 

__ Passport 
__ PJO 
__ FlO 

___pHIT emp/MiUivolt Meter 
__ Battery: 9-volt 

__pH Buffers; 4, 7, & 10 
__ Radiation Detector 
__ Draeger Purnp, Tubes 
__ TVA 

PPE, SAFETY & SUPPORT: 

__ Cleaning & Cooling Water 
__ Drinking Water 
__ Gatorade 
__ Ice for Drinking Water 
__ Hand Soap/Goop 
__ First Aid Kit 
__ lnsectfTick Repellant 
__ Sunscreen 
__ Fire Extinguishers 
__ Walkie Talkies 
__ Full-Face Respirators 
__ Cartridges 
__ SCBAs 
__ Cylinders 
__ Field Chairs 
__ Disposable Booties 
__ Tyvek 
__ Saranex 
__ Raingear 
__ Cotton Coveralls 
__ Insulated Cc)veralls 
__ Steel-T oed/Shanked E.oots 
__ Insulated Pack-Boots 
__ Hardhat/Face Shields 
__ Nitrile/Butyl RubberiNE!oprene Gloves 
__ Glove Liners 

SEALING & TRANSPORTATION l 
__ Coole~; 
__ Blue let~ 
__ Dry lee 
__ Regular Ice 
__ Large Liners for Coolers 
_1-Gallon Ziplock Bags 
__ Quart Ziplock Bags 
__ Large FDA Cooler BaQ$ 
__ Evidenc::e Tape 
__ Strappir1g Tape 

CONTAINEF~ SAMPLING: 

__ 4 ft. ,311::· dia .. clean glass tubes 
__ Non-sparting brass or 
beryllium bun'!l wrench 
__ Protedive shields (or long 
handled bung1 wrenches) 
__ Brass clrum cutter 
__ Absorbt~nt pads 
__ Sealer for holes cut in drums 
__ Socket wrenches 
__ Screwdrivers 
__ Pliers 
__ Adjuste~ble wrenches 
__ Rubbew mallet 
__ Paint sticks 

....____ ___________ j 
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C. PROCEDURES 

1. Types of Drums 

The 55 gallon dnuns you sample will normally be of two types, drums v.ith only 
bung openings, and drums of the open head type. Open head type drums may also 
have bung openings. Drums with bung openings only normally contain liquid. 
Open head type drums normally are used to containerize solids, but can contain 
liquids as well. Overpack drums are used to contain standard sized 55 gallon or 
smaller drums that are leaking or damaged. The material the drums are 
constructed of can also give you clues as to their contents. There are steel, plastic. 
steel lined with plastic liners, stainless steel and other metal, and fiber drums. 
Polyethylene or PVC drums, or drums with these types of liners, often contain 
strong acids or bases. Fiber drums are used to contain dry solids of various 
characteristics. Exotic metal drums (aluminum, nickel, stainless steel) are very 
strong and expensive, and are often used to contain extremely dangerous materials. 
Single walled dnuns used as a pressure vessel have fittings for the storage product 
and for an inert gas. These drums may contain reactive, flanunable, or explosive 
substances. Lab pack drums contain a variety of smaller containers within~ and 
may contain incompatible materials, radioisotopes, shock sensitive. or highly 
volatile, corrosive, or toxic exotic chemicals. Lab packs, or other drums, 
suspected of containing radioactive, air or water reactive, shock sensitive, or 
explosive wastes, must not be handled without specialized assistance from the 
Agency's Health and Safety Unit, and/or an Agency contractor. Gas cylinders of 
any type or size are not to be opened or sampled. 

2. Sampling Liquids in Drums Through Bungs 

While taking all the necessary safety precautions, and wearing all the necessary 
protective gear, you and your sampling partner can sample liquid in sealed drums 
(through bungs- the small, round stoppers in the round openings on the tops of 
drums) by the following method: 

a. If it can be done safely, and without causing a leak or spill, position the 
drum so that the lid and bung(s) are facing up. 

I. 

11. 
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Remember to mark an identification nwnber on the drum with your 
paint stick. 

Before you reposition for sampling a drum that was lying on its 
side, or was upside down, make sure you have a photograph of the 
drum in its original position. 
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b. While staying clear of the bung opening, and using appropriate shields. 
and/or bung wrench handle extensions, slowly loosen the bung with a non­
sparking bung wrench. allm\mg any gas pressure to release slowly. Leave 
the immediate area and go upwind while any gas is venting. If visible 
fumes or vapors are emitted upon opening drums of conmsive ·wastes, 
immediately seal the drum back up, and/or leave the area, a.s appropriate. 
Return when it is safe to do so. 

1. Maintain continuous air monitoring in the work area for both 
organic and inorganic vapors so that you can adjust your level of 
respiratory or dermal protection as necessary. Mon;itoring the air 
in the head space of the dn.un will help you characteri:!:e the general 
nature of the drum's contents. 

11. Do not apply excessive fon:e to a bung if it is too tight. You do not 
want to break th(~ bung or your wrench, and you do not want to 
create a spark that will ignite any vapors in or around the drum. 

111. Try to open OD:e of the otb.er bungs in the lid, if nec:essary. Move 
on to sample another drum if needed. Your S<lfety is more 
important than any sample. 

1v. Using the brass drum cutter to cut a sampling hole :is a last resort 
to be used only if it is safe to do so, and if you cart seal the hole 
back up. 

c. Place an absorbent pad on top of the drum to absorb any spills that occur 
while withdrawing the sample. 

d. Insert a clean glass tube into the drum as far as it will go without breaking, 
and withdraw the tube while holding your gloved thumb ov1~r the top end 
of the tube. 

l. 

11. 

lll. 
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Attempt to get a complete cross section of the drr.1Il1 's contents 
within the tube. 

Note the depth, appearance, and any stratification of the liquid 
withln the tube. 

Before you start placing :;ample into a jar, let somt:~ of the waste 
drip onto some pH paper to check the pH. Adjust your handling 
of the waste accordingly. 
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IV. 

V. 

VI. 

Vll. 

vm. 

IX. 

If any waste has dripped or leaked onto any water JXX>led on the lid 
of the drum, or on the ground, note if the waste is miscible or not. 
Do not deliberately drip or add unidentified waste to water, as it 
may react violently. 

Don't let the liquid spill off or out of the tube onto the ground, or 
run down your arm. 

Let any excess liquid from the tube fall back into the drum. The 
absorbent pad can catch drippage also. . 

Your sampling partner will have to hold the open sample jar close 
to the end of the tube after you withdraw it from the drum. 

Carefully release the contents of the tube into the jar by removing 
your thumb slowly from the top end of the tube. 

If solids plug up the end of the tube so that the liquid can not be 
released, tap the end of the tube gently inside the sample jar until 
the plug releases. 

e. After obtaining enough sample for your sample jars, close the jars, and 
discard the used tube into an empty container that can later be sealed. 
Discarding the used tube into the container that was sampled may be an 
option if the facility receiving the wastes does not object. 

1. Don't combine incompatible, contaminated glass tubes, or other 
incompatible discarded materials in the same container. 

u. Discard your absorbent pads in the appropriate manner. 

f. Reseal the drum as soon as possible after the contents are sampled. 

3. Sampling Solids in Open Head Type Drums 

While taking all the necessary safety precautions, and wearing all the necessary 
protective gear, you and your sampling partner can sample solids in sealed open 
top type drums by the following method. The contents of open drums of any 
type, of open head type drums whose contents can only be accessed through the 
bung holes, of dumpsters, etc., can be sampled using variations of the above and 
following techniques. Heed all of the appropriate safety precautions and warnings 
previously described for sampling liquids in drums through bungs. 
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a. Position the drum so that the top of the drum is facing up. If there is a 
bung in the lid you can open, open it slowly to release any pressure. 
Carefully remove the clincher ring, and then the lid. 

b. Maintain continuous air monitoring so that you can adjust your level of 
protection as necessary. 

c. Insert a glass tube into the solid as far as it will go without breaking. and 
withdraw the tube. This may allow you to observe any stratification that 
exists within the solid, or if it is homogenous or heterogenous in nature. 
You have to take a sufficient number and distribution of samples to 
adequately address the variation in the waste within the drum. 

d. Collect your sample by inserting a clean stainless steel spoon, or other 
suitable scooping device: into tht: waste, withdrawing it, ar1d scraping the 
waste into the sample jar held by your sampling partner. Close the jars 
when you have collected an adequate volume of sample. 

e. Place your chemically contaminated, and compatible, sampling tools and 
other discarded materials in a bag or container for later decontamination, 
or proper disposal. 

f. Reseal the drum as soon as possible after the contents are sampled. 

4. Sampling Smaller Containers 

The same sampling techniques used for li.quids or solids in drums c:an be used for 
sampling smaller containers. With homogenous wastes (i.e., w.astes having a 
uniform composition throughout) in smaller containers, you may be able to pour 
the contents into the sample jar. This should only be done if you can obtain a 
representative sample this way, 'md the lifting or pouring of the container will not 
jeopardize your safety, or result in a spill. Heed all of the appropriate safety 
precautions and warnings previously described for sampling liquids in drums with 
bungs. 

5. Sampling Portable Tanks 

Sampling liquids in tanker trm:ks (which are defined as containers because they 
are portable) presents unique problems. If the tanker or tanker compartment is 
small enough. you may be able: to use glass tubes in a manner similar to that for 
drums. Heed all of the appropriate safety precautions and warnings previously 
desc::-:ibed for sampling liquids ~:1 drums v.ith bungs. If the tanker or compartment 
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is too deep for the glass tube technique, you will have to utilize the techniques and 
tools described for sampling tanks described elsewhere in this manual. Those 
techniques should allow you to account for the potential stratification of the 
waste .. 

D. REFERENCES 

"Samplers and Sampling Procedures for Hazardous Waste Streams", USEPA 01180. 

"Test Methods for Evaluating Solid Waste, Volume II: Field Manual", SW846. 
USEPAII/86. 

"Characterization of Hazardous Waste Sites-A Methods Manual, Volume 1-Site 
Investigations", USEPA 04/85. 

"Sampling Procedures Manual", IEPA, DLPC, 04/83. 

Sampling for Hazardous Materials, USEPA Environmental Response Training Program, 
04195. 

E. FIGURES 

3a -- Bung Wrench 

3b -- Glass Thief (Tube) 
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FIGURE 3a - BUNG WRENCH 
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FIGURE 3b - GLASS THIEF (TUBE) 

1 . 

/ / 

/ / 

/ / 

i:-1ser: ~pen tube (thief) sampler 
:n containerized liquid. 

3. 

Remove· open tube (thief) sampler 
from C:)ntoinerized liquid. 
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/ / 

/ / /" / 

/ / 

Cover top of sampler with gioved 
thumb. 

4. &./ 

Place open ~ube somp!er over 
oporopricte sample bottle and 
remove glovec thurr~b. 
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SECTION IV: SURFACE IMPOUNDMENT SAMPLING 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards and develop and/or review a safety plan. 

Develop and/or review a sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
preclean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g., Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Become familiar with the impoundment, such as where the waste enters the 
unit, where the waste exits the unit (if applicable), and accessibility to the 
unit. 

If sludge samples are required, refer to Section XI of this document for 
additional guidance. 

Prepare your sample containers prior to sampling (label and organize). 
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2. During Sampling Activities 

Docwnent the sampling event. At a minirmun, include weath~r conditions. 
date, time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

Collect samples in order of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is t~1king place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved. sealed and maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottlc:s prior to placement in cooler. 

Sample bottles with preservative~; cannot be overfilled (liquid samples). 

Photograph sample containers at sample location. 

3. Post-Sampling Activities 
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Decontaminate all field equipment and PPE, if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
IEPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratory, m 
accordance with BOL SOP for Sampling Packaging and Shipping. 

Separate incompatible wastes so lhat they are not transported in the same 
cooler. 

Seal odorous wastes in the cooler to avoid breathing vapors or odors 
during transportation. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste properties (e.g., liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree of 
hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. Refer to the following table to determine equipment needs. 
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PAPERWORK: 

__ !EPA Identification 
__ Safety Training Certification 
__ Lab Phone Numbers 
__ Site Map & Directions 
__ Chemical Analysis Forms 
__ Chain of Custody Forms 
__ Receipt for Samples (RCRA sites 
only) 
__ Field Log Forms o,r Field Log Book 

PROJECT MANAGER:: 

__ Field Logbook 
__ Aluminum Case (for paperwork) 
__ Calculator 
__ Camera 
__ Camera Battery 

Pencils & Pens 
__ China Markers 
__ Compass 
__ Pocket Knife 
__ Emergency Raingf!ar 
__ Paper Towels 
__ PPE Gloves __ L __ XL 

_pH Paper 
__ Decon Spray Bottl·es: 

__ L1qumox S,::>lution 
__ Deionized/'Jistilled Water 

GENERAL SAMPLING EQUIPMENT: 

__ Sample Bottles 
__ Clean Glass Tubes 
__ Extra Sample Bottles 
__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ Visqueen (pre-cut) 
__ Utility Knife or Pocket Knife 
__ Portable Table 
__ Garbage Bags 
__ Ram Canopy & Poles 
__ Nylon Rope 
__ Water Carriers 
__ Paper Towels 
__ Duct Tape 
__ Masking Tape 
__ Flashlights & Batteries 
__ Bmoculars 
__ Alummum Foil 
__ Shc·,~l 
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SAMPLING EQUIPMENT CHECKLIST: 
SURFACE IIMPOUNDMENTS 

FOR OECON: 

Spray Bottles: 
__ Uquinox Solutic•n 
__ DistiHed/Deioniz ed Water 

112-GaUon Jugs: 
__ HCL; dilute to ~i or 10% 
__ Liquinox Solution 
__ DI Water 

5-Gallon Sprayers: 
__ Liquinox Solutictn 
__ Tap Water 

__ Extra Gallons of Dl Wa1ter 
__ Paper Towel:s 
__ Aluminum Fc>il 
__ Brushes 
__ Plastic Tubs 
__ 5-Gallon Pla~;;tic Buckets 
__ Garbage Ba~js 

FOR FIELD ME..C11SUREMENTS: 

__ Passport 
__ PID 
__ FID 
__ TVA 

___pHfTemp/Millivolt Meter 
__ Battery; 9-vo,ft 
___pH Buffers; 4, 7. & 10 
__ Radiation DE!tector 
__ Draeger Pump, Tubes 

PPE, SAFETY & SUPPOIU: 

__ Cleaning & Cooling Water 
__ Drinking Water 
__ Gatorade 
__ Ice for Drinking Water 
__ Hand Soap/Goop 
__ First Aid Kit 
__ lnsect!Tick Hepellant 
__ Sunscreen 
__ Fire Extingu·tShers 
__ Walkie Talkies 
__ Full-Face Respirators 
__ Cartridges 
__ SCBAs 
__ Cylinders 
__ Field Chairs 
__ Disposable Booties 
__ Tyvek 
__ Saranex 
__ Raingear 
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SEALING & TRANSPORTATION: 

__ Coole~; 
__ Blue lc1~ 
__ Dry Ice 
__ Regular Ice 
__ Large Liners for Coolers 
__ 1-Gallon Ziplock Bags 
__ Quart Ziplock Bags 
__ Large FDA Cooler Bags 
__ Evidem:e Tape 
__ Strapping Tape 

SPECIFIC SAMPLING 

EQUIPMENT: 

__ Disposable Dippers 



C. PROCEDURES 

Note: These procedures should be also followed when collecting liquid and sludge 
samples from a test pit. The sample collector should also review Section IX (Surface 
Water) for additional information on liquid sampling procedures. 

Make sure appropriate protective gear is worn and all necessary safety precautions are 
taken prior to collecting samples. 

1. Liquid Sampling 

Most liquid samples are grab samples and are collected by immersing the dipper 
in the impoundment. A sample of a dipper can be seen on Figure 4a. 

Note: Samples for VOC analysis are collected flrst. When obtaining samples for 
volatile organic analysis, it is important to exclude any air space in the top of the 
bottle. 

Note: To sample a pond or other standing body of water, the surface area may 
be divided into grids. A series of samples taken from each grid is combined into 
one sample, or several grids are selected at random. To conduct this type of 
sampling, a boat might be necessary, which is not available in the Bureau of Land. 

a. Position yourself to collect sample without taking any unnecessary risks. 

b. Holding the end of the rod opposite the dipper, lower dipper until it is 
completely below the surface (or to a specific depth) and collect grab 
sample. 

c. Transfer grab sample to appropriate sample container. continuing until you 
have collected the necessary number of samples for this location. 

d. Remove dipper from the rod and place dipper in a trash bag. 

e. Decontaminate the end of the rod, if necessary. 

f. Move to the next sampling location. 

g. Attach another dipper and repeat steps (a) through (e). 

2. Sludge Sampling 

Refer to Section X1 (Sediments). 
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D. REFERENCES 

Illinois Environmental Protection Agency, Remedial Project Management Section. 
Methods & Procedures Manual for Activities Undertaken Under the Preliminarv 
Assessment/Site Inspection Pro1~ 1987. 

U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response. 
Test Methods for Evaluating Solid Waste. Phvsicai/Chemical Metl:tods. SW-846, 
Volume II, Third Edition. 

E. FIGURE 

4a -- Disposable Dip Sampler 
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SECTION V: WASTE PILE SAMPLING 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

Establish purpose( s) of sampling. 

Determine the extent of the sampling effort, the sampling methods to be 
employed, and which equipment and supplies are required. 

Assess site hazards, and develop and/or review a safety plan. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning and cooling off. 

Schedule lab time and order your bottles two weeks in advance. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event, and to address any safety and security concerns at the site. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g., Federal Express), and recharge of SCBA 
air tanks (local fire Dept.). 

Prepare your. sample containers prior to sampling (label and organize). 

2. During Sampling Activities 
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Document the sampling event. At a minimum, include weather conditions, 
date, time, sampler's name, photographs, any deviations from the original 
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sampling plan, and any problems encountered. 

Collect samples in order of volatilization. Special care must be taken 
when collecting VOC san1ples. 

If necessary, monitor the air in the area where sampling is taking place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers p:roperJy preserved, sealed and maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottles prior to placement in cooler. 

Perform a general site survey prior to site entry in accorc:U~nce with the 
site-specific health and safety plan. 

Use stakes or flagging to identify and mark all sampling locations. 
Specific site factors, including extent and nature of contamina11ts should be 
considered when selecting sampll: locations. If required, 1the proposed 
locations may be adjusted based on site access, property bo1mdaries, and 
surface obstructions. 

3. Post Sampling Activities 
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Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safc:ty Plan. Return all reusable equipment to the 
IEPA warehouse or its place of origin. 

Classify all waste generated (i.e., IDW=cuttings, rinse walters, baggies, 
contaminated PPE) and dispose of properly. 

Keep san1ples cool; ship or drop off to appropriate laboratory, m 
accordance with BOL SOP for Sample Packaging and Shipping. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

SP.al odorous wastes in a plastic bag and then m a cooler to avoid 
breathing vapors or odors during transportation. 
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Transcribe field notes to memorandum fonn and submit to the Bureau File. 
Include photographs and a sketch of site with sampling locations clearly 
identified. 

B. EQUIPMENT CHECKLIST 

See the attached sampling equipment checklist for a list of the equipment used for 
sampling waste piles. 
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PAPERWORK: 

_IEPA Identification 
_Safety Training Certification 
__ Lab Phone Numbers 
__ Site Map & Directions 
__ Chemical Analysis Forms 
_Chain of Custody Forms 
__ Receipt for Samples (RCRA sites 
only) 
__ Field Log Forms or Field Log Book 

PROJECT MANAGER: 

__ Field Logbook 
_Aluminum Case (for paperwork) 
_Calculator 
_Camera and Battery 
__ Pencils & Pens 
__ China Markers 
_compasli 
__ Pocket Knife 
__ Emergency Raingear 
__ Paper Towels 
__ PPE Gloves __ L ___ XL 
_pH Paper 
__ Decon Spray Bottles: 

__ Liquinox Solution 
__ Deionized/Distilled Water 

GENERAL SAMPLING EQUIPMENT: 

__ Sample Bottles 
__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ Visqueen (pre-cut) 
__ Utility Knife or Pocket Knife 
__ Portable Table 
__ Garbage Bags 
__ Rain Canopy & Poles 
__ Nylon Rope 
__ Water Carriers 
__ Paper Towels 
__ Duct Tape 
__ Masking Tape 
__ Flashlights & Batteries 
_Binoculars 
__ Aluminum Foil 
__ Shovel 
__ Trowel/Sampling Spoons 
_Machete 
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SAMPLING EQUII~MENT C:HECKLIST 

FOR DECON: 

Spray Bottles: 
_Liquino:K Solution 
_Distilleci/Deionized Water 

%-Gallon Jugs: 
__ HCL; dilute to 5 c1r 10% 
_Liquino:K Solution 
_DIWater 

5-Gallon Sprayers: 
_Liquino:K Solution 
__ Tap Wnter 

__ Extra Gallons c>f Dl Water 
__ Paper Towels 
__ Aluminum Foil 
__ Brushes 
__ Plastic Tubs 
__ 5-Gallon Plasti1: Buckets 
__ Garbage Bags 

FOR FIELD MEASUREMENTS: 

__ Passport 
__ PID 

_FlO 
__pH/Temp/Millivolt Meter 
_Battery; 9-volt 
__pH Buffers; 4, 7, & 10 
__ Radiation Detector 
__ Draeger Pump, Tubes 
__ TVA 

PPE, SAFETY & S;UPPOR1': 

__ Cleaning & Cooling WatE~r 
__ Drinking Water 
__ Gatorade 
__ Ice for Drinkins~ Water 
__ Hand Soap/Gc10p 
__ First Aid Kit 
__ Insect/Tick Repellent 
__ Sunscreen 
__ Fire Extinguishers 
__ Walkie Talkies 
__ Full-Face Respirators 
__ Cartridges 
__ SCBAs 
__ Cylinders 
__ Field Chairs 
__ Disposable Bc,oties 
__ Tyvek 
__ Saranex 
__ Raingear 
__ Cotton Covenalls 
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SEALING & TRANSPORTATION: 

_Coolers 
__ Blue Ice 
_Dry lee 
_Regular l1::e 
__ Large Liners for Coolers 
_1-Gallon Ziplcck Bags 
_Quart Ziplock Bags 
__ Large FDA Cooler Bags 
_Evidence Tape 
_Strappins1 Tape 

FOR WASTE ",ILES: 
_Tape Me;l,sure 
_Homogenization Bowl or 

Bucket 
__ Spatula 
__ Scoop 
_Plastic or Stainless 

Steel Spoons; 
__ Trowel 
__ Continuous Flight Screw 

Auger 
__ Bucket Auger 
__ Post HolE~ Auger 

Extension Rods 
==Sampling Trier 
__ T-handle 
__ Thin Wall Tube Sampler 
__ Grain Sampler 



C. PROCEDURES 

1. Sampling With Shovels and Scoops 

Collection of samples from swface portions of the pile can be accomplished \vith 

tools such as spades, shovels, and scoops. Surface material can be removed to the 

required depth with this equipment. Then, a stainless steel or plastic scoop can 

be used to collect the sample. -

Accurate, representative samples can be collected with this procedure depending 

on the care and precision demonstrated by sample team members. Use of a flat. 

pointed mason trowel to cut a block of the desired material can be helpful when 

undisturbed profiles are required. A stainless steel scoop, lab spoon, or plastic 

spoon will suffice in most other applications. Care should be exercised to avoid 

the use of devices plated with chrome or other materials. Plating is particularly 

common with implements such as garden trowels. 

Use the following procedure to collect surface samples: 

a. Carefully remove the top layer of material to the desired sample depth with 

a precleaned spade. 

b. Using a precleaned stainless steel scoop, plastic spoon, or trowel, remove 

and discard a thin layer of material from the area which came in contact 
with the spade. 

c. If volatile organic analysis is to be performed: 
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I. Transfer the sample into an appropriate, labeled sample container 

with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. Fill container as full as possible to minimize 
air space. 

2. 

3. 

Place the remainder of the sample into a stainless steel, plastic, or 
other appropriate homogenization container, and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

Then, either place the sample into appropriate, labeled containers 

and secure the caps tightly; or, if composite samples are to be 

collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. 
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4. When compositing is complete, place the sample into appropriare. 
labeled containers cmd secu:re the caps tightly. 

2. Sampling With Augers and Tbi.o-Wall Tube Samplers 

1bis system consists of an auger, a series of extensions, a "T" handle. and a thin­
wall tube sampler (Figure 5b ). The augt:r is used to bore a hole to a desired 
sampling depth, and is then withdrawn. The sample may be collected directly 
from the auger. If a core sample i:s to be collected, the auger tip is then replaced 
with a thin-wall tube sampler. The system llS then lowered down the borehole. and 
driven into the pile at the complc:tion depth. The system is withdrawn and the 
core collected from the thin-wall tube sampler. 

Several augers are available. These include: bucket, continuous flight (screw). 
and post hole augers. Bucket augers are better for direct sample recovery since 
they provide a large volume of sample in a short time. When contiinuous flight 
augers are used, the sample can be collected directly from the flights. which are 
usually at 5-foot intervals. The c:ontinuous flight augers are satisfactory for use 
when a composite of the complete waste pile column is desired. Post hole augers 
have limited utility for sample collection as they are designed to cut through 
fibrous, rooted, swampy areas. 

Use the following procedure for collection of waste pile samples with the auger: 

a. Attach the auger bit to a drill rod c:xtension, and attach the "T" handle to 
the drill rod. 

b. Clear the area to be sampled of any surface debris. It may be advisable 
to remove the first 3 to 6 inches of surface material for an area 
approximately 6 inches in radius around the drilling location. 

c. 

d. 

e. 
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Begin augering, periodic;ally removing and depositing accumulated 
materials onto a plastic sheet spread near the hole. This prevents 
accidental brushing of loose material back down the borehole when 
removing the auger or adlding drill rods. h also facilitates refilling the 
hole, and avoids possible contamination of the surrounding area. 

After reaching the desired depth, slowly and carefully remove the auger 
from the boring. When sampling directly from the auger, collect sample 
after the auger is removed from boring and proceed to Step j. 

Remove auger tip from. drill rods and replace with a precleaned thin-wall 
tube sampler. Install proper cutting tip. 
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f. Carefully lower the tube sampler down the borehole. Gradually force the 
tube sampler into the pile. Care should be taken to avoid scraping the 
borehole sides. A void hammering the drill rods to facilitate coring as the 
vibrations may cause the boring walls to collapse. 

g. Remove the tube sampler, and unscrew the drill rods. 

h. Remove the cutting tip and the core from device. 

1. Discard the top of the core (approximately I inch), as this represents 
material collected before penetration of the layer of concern. Place the 
remaining core into the appropriate labeled sample container. Sample 
homogenization is not required. 

J. If volatile organic analysis is to be performed: 

k. 
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1. Transfer the sample into an appropriate, labeled sample container 
with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. Again, fill container as full as possible to 
minimize air space. 

2. Place the remainder of the sample into a stainless steel, plastic. or 
other appropriate homogenization container and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

3. Then, either place the sample into appropriate, labeled containers 
and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. 

4. When compositing is complete, place the sample into appropriate. 
labeled containers and secure the caps tightly. 

If another sample is to be collected in the same hole, but at a greater 
depth, reattach the auger bit to the drill and assembly, and follow steps c 
through k, making sure to decontaminate the auger and tube sampler 
between samples. 
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3. Sampling With a Trier 

This system consists of a trier and a "T" handle. The auger is dx"iven into the 
waste pile and used to extract a core sample from the appropriate depth (Figure 
5c). 

Use the following procedure to collect waste pile samples with a sampling trier: 

a. Insert the trier into the material to be sampled at a oo to 45'' angle from 
horizontal. This orientation minimizes spillage of the sampl~f~. Extraction 
of the samples might req1L1ire tilting of the sample containers. 

b. Rotate the trier once or twice to c:ut a core of material. 

c. Slowly withdraw the trier, making sure the slot is facing upward. 

d. If volatile organic analysis is to be performed: 

1. Transfer the sample into aill appropriate, labeled sample container 
with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. 

2. Place the remaindc:r of the sample into a stainless stc:el. plastic, or 
other appropriate homogenization container, and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

3. Then, either place~ the sample into appropriate, labeled containers 
and secure the caps tightly; or, if composite samples are being 
collected, place samples from the other sampling intc:·rvals into the 
homogenization container and mix thoroughly. 

4. When compositing is complete, place the sample into appropriate, 
labeled containers and secure the caps tightly. 

4. Sampling With a Grain Sampler 

The grain sampler is used for sampling powdered or granular wastc:s or materials 
in bags, fiber drums, sacks, simillar containers or piles (Figure 5d). This sampler 
is most useful when the solids are no greater than 1/4" in diameter. 

This sampler consists of two slotted telesc.oping brass or stainless stc:el tubes. The 
outer tube has a conical, pointed tip at one end that permits the sampler to 
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penetrate the material being sampled. The sampler is opened and closed by 
rotation of the inner tube. Grain samplers are generally 24" to 40" long by ~=" to 
1" in diameter and are commercially available at laboratory supply houses. 

Use the following procedures to collect waste pile samples with a grain sampler: 

a. With the sampler in the closed position, insert it into the granular or 
powdered material or waste being sampled from a point near a top edge or 
comer, through the center, and to a point diagonally opposite the point of 
entry. 

b. Rotate the sampler inner tube into the open position. 

c. Wiggle the sampler a few times to allow material to enter the open slots. 

d. With the sampler in the closed position, withdraw it from the material 
being sampled. 

e. Place the sampler in a horizontal position with the slots facing upward. 

f. Rotate the outer tube and slide it away from the inner tube. 

g. If volatile organic analysis is to be performed: 

1. 

2. 

3. 

4. 
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Transfer the sample into an appropriate, labeled sample container 
with a stainless steel lab spoon, plastic lab spoon, or equivalent and 
secure the cap tightly. 

Place the remainder of the sample into a stainless steel, plastic, or 
other appropriate homogenization container, and mix thoroughly to 
obtain a homogenous sample representative of the entire sampling 
interval. 

Then either place the sample into appropriate, labeled containers 
and secure the caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling interval into the 
homogenization container and mix thoroughly. 

When compositing is complete, place the sample into appropriate, 
labeled containers and secure the caps tightly. ~ 
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D. REFERENCES 

Reproduced in part from OSWER Directive 9360.4-07, January 1991. 

E. FIGURES 

Sa -- Scoops and Shovels 

Sb -- Sampling Augers 

Sc -- Sampling Trier 

Sd -- Grain Sampler 
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FIGURE 5a - SCOOPS AND SHOVELS 
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FIGURE Sc - SAMPLING TRIER 
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FIGURE Sci -·GRAIN SAMPLER 
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SECTION VI. SOIL SAMPLING 

PREFACE 

Soil samples may be recovered using a variety of methods and equipment. These are dependent 
on the depth of the desired sample, the type of sample required (disturbed vs. undisturbed). and 

the soil type. 

Surface soils may be sampled easily using a spade, trowel, and scoop. Near surface soil sampling 
may be performed using a hand auger, a power auger, drilling, or, if a test pit is required. a 
backhoe. The selection of the sampling devices should be based upon the cohesiveness of the 
soil and the chemical characterization or analytes of concern (e.g. VOCs or metals). The drilling 
or sampling methodology chosen should cause the least amount of disturbance to the subsurface 
materials. The introduction of foreign materials can change the physical, chemical and biological 
:1ature of the soils to be sampled. 

The objective of subsurface sampling is to obtain representative samples of subsurface materials. 
The sample may be either composite or discrete, and either disturbed or undisturbed. The type 
of sample that is taken depends on the drilling technique and the purpose of the investigation. 
As the project manager, discuss the type of samples needed with the driller and all peninent 
personnel to ensure that the objectives of the sampling episode are met. The sample handling 
procedures described here for surface soil sampling should be employed once a soil boring core 
is extracted from the ground. For more information on drill rig operations reference the "Drill 
Rig Unit Methods and Procedures Manual." Ms. Sherry Otto maintains a copy of this manual 
and she may be reached at 785-9384. 

In some situations it might be best to drill two borings in close proximity; one to obtain soil 
samples for chemical analyses and the other for describing the physical characteristics of the soil 
Additional soil sampling during an investigation, beyond that for chemical contaminants, may be 
required to determine the physical characteristics of particular soil strata. In Illinois, the 
classification of groundwater often includes evaluating physical characteristics of water bearing 
soils. Groundwater classification significantly impacts cleanup objectives for both soils and 
groundwater in our state. Reference administrative procedure #26 for guidance on what physical 
attributes in soil affect the classification of groundwater. 

Reme~ber to follow all health and safety guidelines when handling samples. Environmental 
sampling may be the closest contact one will have with hazardous materials. 
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A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 
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Establish purpose(s) of sam.pling. 

Assess site hazards, and develop and/or review site safety plan. 

Develop and/or review sampling plan. 

Obtain necessary sampling and monitoring equipment; deconwninate or 
preclean the equipment, and ensure that it is in working order. 

Prepare your bottles in advance of !ampling (label and organize). 

Bring enough clean water for rinsing, cleaning and cooling o:ff. 

Identify and stake all sampling locations. If required, the proposed 
locations may be adjusted based on site access, property bow1tdaries, and 
surface obstructions. All stalked locations must be utility-clearc::d 48 hours 
in advance through J.U.L.I.E. at 1-80()..892-0123 or in Chicago at 312-744-
7000. When using the drill rig make~ sure that the rig will be at least 100 
feet away from any overhead power lines (OSHA 29 CFR 1910.180) or 
notify the power company to tum off the lines. 

Be prepared to sample in e:{treme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their roles and responsibilities. 

If necessary, contact ownc:r/operator prior to the trip to sc~hedule the 
sampling event, to gain access to the site, to discuss the pw;pose of the 
sampling event, and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g. ice, pllastic bags) 
overnight delivery services (e.g. Federal Express), and recharge of SCBA 
air tanks; contact nearest public water supply that is contamimmt free for 
drilling/cleaning of drill rig equipment. if necessary. 

Prepare sample containers prior to ~ampling (label and organize). 
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2. During Sampling Activities 

Perform a general site survey prior to site entry. 

Document the sampling event. At a minimum, include weather conditions. 

date, time, sampler's name, photographs (directions and distances). any 

deviations from the original sampling plan, and any problems encountered. 

Monitor the air in the area where sampling is taking place so that you can 

adjust your level of protection. Note: take special precautions around 

rotating augers. Never touch or reach behind a rotating auger. Make 

sure all sampling personnel know where the "kill switch" is on the 

drill rig. 

Always take background samples from the same soil types and from 

similar depths. 

Collect samples in order of volatilization. Special care is taken when 

collecting VOC samples. 

Never composite VOC samples. 

Pack volatile samples to limit the amount of head space, but not too 

tightly; volatile contaminants may be squeezed out of the container. 

Wipe off outside of sample bottles prior to placement in cooler. 

Photograph sample container at sampling location. 

Keep sample bottles properly preserved, sealed, in coolers on 1ce and 

maintain chain of custody. 

3. Post-Sampling Activities 
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Decontaminate all field equipment. and PPE if appropriate, in accordance 

with the Health and Safety Plan. Clean or decontaminate all reusable 

equipment before returning to the IEP A warehouse or its place of origin. 

Classify all waste generated (i.e. IDW = cuttings, rinse waters, baggies. 

contaminated PPE) and dispose of properly. 

Keep sample~ cool; ship or drop off to appropriate laboratory, in 

accordance With the program specific standard operating procedure for 
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sample packaging and shipping. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

Seal odorous wastes in plastic bBLgs in a cooler to avoid brt:athing vapors 
or odors during transportation. 

Transcribe field notes to memorandwn fonn and submit to the Bureau File. 
include photographs andl a sketch of site with sampling lo1:ations clearly 
identified. 

When using the drill rig, within 30 days a well construction/geological 
repon should be submitted to the: Illinois Depanment of Public Health. 

B. EQUIPMENT CHECKLIST 

See the next page for a sampling equipment chec.lclist for a list of the equipment used for 
sampling. 
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PAPERWORK: 

_IEPA Identification 
_Safety Training Certifrcation 
_Lab Phone Numbers 
_Site Map & Directions 
_Chemical Analysis Forms 

Chain of Custody Forms 
==Receipt for Samples (RCRA sites 
only) 
_Field Log Forms or Field Log Book 

PROJECT MANAGER: 

__ Field Logbook 
__ Aluminum Case (for paperwork) 
_Calculator 
_camera (film/battery) 
_Pencils & Pens (Waterproof) 
_China Markers 
_compass 
_Pocket Knife 
__ Emergency Raingear 
__ Pa;>t:r Towels 
_PPE Gloves __ L __ XL' 
_pH Paper 
_Decon Spray Bottles: 

__ Liquinox Solution 
__ Deionized/Distilled Water 

':NERAL SAMPLING EQUIPMENT: 

_sample Bottles 
__ Extra BoHle Labels 
_waterproof Clear Tape 
__ Visqueen (pre-cut) 
__ Utility Knife or Pocket Knife 
__ Portable Table 
__ Garbage Bags 
__ Rain Canopy & Poles 
__ Nylon Rope 
_Water Carriers 
__ Paper Towels 
__ Duct Tape 
__ Masking Tape 
__ Flashlights & Batteries 
__ Binoculars 
__ Aluminum Foil 
__ Shovel 
__ TroweVSampling Spoons 
__ Machete 
__ Tape Measure 
__ Photoboard 
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SAMPLING EQUIPMENT CHECKLIST 

FOR DECON: 

Spray Bottles: 
_Liquinox Solution 
_Distilled/Deionized Water 

112-Gallon Jugs: 
_HCL; dilute to 5 or 10% 
__ Liquinox Solution 
__ DI Water 

5-Gallon Sprayers: 
_Liquinox Solution 
__ Tap Water 

__ Extra Gallons of Dl Water 
__ Paper Towels 
_Aluminum Foil 
_Brushes 
_Plastic Tubs 
_5-Gallon Plastic Buckets 
_Garbage Bags 

FOR FIELD MEASUREMENTS: 

_Passport 
_PID 
_FlO 
_TVA 
__PH/Temp/Millivolt Meter 

_Battery; 9-volt 
__PH Buffers; 4, 7, & 10 
_Radiation Detector 
_Draeger Pump, Tubes 

PPE, SAFETY & SUPPORT: 

__ Cleaning & Cooling Water 
__ Drinking Water 
__ Gatorade 
__ lee for Drinking Water 
_Hand Soap/Goop 
_First Aid Kit 
__ Insect/Tick Repellant 
__ Sunscreen 
__ Fire Extinguishers 
_Walkie Talkies 
_Full-Face Respirators 
_Cartridges 
__ SCBAs 
_Cylinders 
__ Field Chairs 
_Disposable Bootres 
_Tyvek 
_Saranex 
_Raingear 
_Cotton Coveralls 
_Insulated Coveralls 
__ Steel-Toed/Shanked Boots 
_Insulated Pack-Boots 
_HardhaVFace Shields 
_Nitrile/Butyl Rubber/Neoprene Gloves 
_Glove Liners 
-Safety Glasses 
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SEALING & TRANSPORTATION 

__ coolers 
__ Blue Ice 
__ Dry Ice 
__ Regular Ice 
__ Large Liners for Coolers 
__ 1-Gallon Ziplock Bags 
__ Quart Ziplock Bags 
__ Large FDA Cooler Bags 
__ Evidence Tape 
__ Strapprng Tape 
__ Vermiculite 
__ Tie Wraps (for coolers) 

FOR SOIL: 

__ Survey Stakes or Flags 
__ Stainless Steel Buckets. 

Pans or Bowls 
__ Plastic Sheet for 

Cuttings/Spoils 
__ Volatile Sampling Inserts 
__ Wax or Foil to Seal Inserts 
__ Tube Auger 
_Extension Rods 
__ T-Handle 
__ Pick Hammer 



C. PROCEDURES 

1. Soil Sampling by Hand 

Collection of samples from surface:: soil ( < 3 feet) can be accomplish1:d with tools 
such as spades, shovels, and scoops. The surface material can be removed to the 
required depth with this equipment; then a stainless steel or plastic scoop can be 
used to collect the sample. This method can be used in most soil types but is 
limited to sampling near surface areas. 

The use of a flat, pointed, mason trowel to cut a block of the desired soil can be 
helpful when undisturbed profiles ;:u-e required. A stainless steel scoop, lab spoon. 
or plastic spoon will suffice in most applications. In freezing conditions a pick 
hammer may to used to break through frozen ground. Care should be exercised 
to avoid the use of devices plated with chrome or other materials. Plating is 
particularly common with garden implements such as potting trow~:ls. 

It is not recommended that VOC samplc~s be collected at the surface, as these 
compounds probably have volatilized aln:ady; however, it may be acceptable to 
sample to determine the preseJnce or absence of concentratiom; of volatile 
contaminants in the surface soill in spill situations where limitc:d downward 
migration is expected. Volatile samples taken from a depth of 2 to 3 feet may 
more reliably represent contaminant conditions in a clay matrix. 

a. Collecting surface soil samples(< 3 feet): 

I. 

11. 

lll. 

JV. 
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Remove grass/turf cover. 

Carefully remove the top layer of soil to the desired sample depth 
with a precleaned spade or stainless steel scoop. 

Using a precleaned, stainless steel scoop, plastic spoon, or trowel, 
remove and discard a thin layer of soil from the area which came 
in contact with the shovel. Also remove as many roms as possible. 

Transfer sample into an appropriate sample container using a clean 
stainless steel or plastic lab spoon, or equivalent. If composite 
samples are to be collected, place the soil sample in a clean 
stainless steel or plastic buc:ket, tray or pan, and mix thoroughly to 
obtain a homogem:ous sam]ple representative of the entire sampling 
interval. Then, place soil sample into labeled containers. Try to 
collect a sample that has as few roots and pebbles as possible. It 
is very important to remember to use a clean, i.e. decontaminated, 
scoop, spoon, trowel, buc:ket, tray, pan etc. for eac:h sample and 
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sampling interval. Use of thoroughly decontaminated equipment 
will eliminate the possibility of cross contaminating samples. 

Caution: Never composite VOC samples. 

The risk of losing volatile contaminants is great when exposing the 
sample to air for a even a brief amount of time. If samples for 
volatile organic analysis will be collected, they need to be collected 
directly from the bottom of the hole (before mixing the sample if 
a non-volatile composite sample is to be collected), to minimize 
volatilization of contaminants. Quickly pack volatile samples into 
the sample containers to limit the amount of head space. but not 
too tightly. Volatile contaminants may be squeezed out of the 
sample and container if packed too tightly. 

v. Fill the sample jar fully to the top to reduce headspace. Check that 
the Teflon® liner, if required, is present in the cap. Secure the cap 
tightly. Wipe off the outside of the jar prior to placing in cooler. 

v1. Fill in the hole and replace grass twf if necessary. If the surface 
is contaminated, fill the hole with granular bentonite to prevent the 
movement of contaminants into the subsurface. 

vii. Collect QA/QC samples as specified in sampling plan or quality 
assurance plan. 

vm. Decontaminate equipment between samples according to BOL ·s 
SOP for Equipment Decontamination (to be developed). 

b. Sampling at depth (3 to 10 feet) with hand augers 
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This system consists of a fully open or half open face bucket auger. a 
series of extensions. and a T -handle. The auger is used to bore a hole to 
a desired sampling depth, and is then withdrawn. The auger tip is then 
cleaned or replaced with a clean auger to prevent cross contamination. 
lowered down the borehole, and driven into the soil at the completion 
depth. The core is then withdrawn and the sample collected. The Agency 
also has posthole augers. Posthole augers have limited utility for sample 
collection as they are designed to cut through fibrous, rooted, swampy soil. 
Posthole augers are most acceptable for composite sampling. 

Collect samples with a hand auger as follows: 

l. Attach the auger bit to a drill rod extension, and attach the T-
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handle to the drill :rod. 

n. Clear the area to be sampled of any surface debris (e.g. twigs, 
rocks, litter). It may be adv.isable to remove the first 3 to 6 inches 
of surface soil for an area approximately 6 inches in radius around 
the drilling location. A pick hammer may be necessary to remove 
the upper layer in freezing conditions. 

111. Begin auguring, periodically removing and depositing accumulated 
soils onto a plastlic sheet spread near the hole. This prevents 
accidental brushing of loose material back down the borehole when 
removing the auger or addin:g drill rods. It also facili[ates refilling 
the hole, and avoids possiible contamination of the surrounding 
area. 

tv. After reaching the desired depth, slowly and carefully remove the 
auger from the boring. When sampling directly frCim the auger, 
collect sample after the augc:r is removed from boring as described 
in step "vii." 

v. Carefully lower the clean bucket auger (or tube sampler if soils 
allow) down the borehole. Continue boring with the bucket auger 
or gradually force 1he tube sampler into soil. Care should be taken 
to avoid scraping the borehole sides. A void hammc:ring the drill 
rods to facilitate coring, us the vibrations may cause the boring 
walls to collapse. 

vt. Remove the augeJr from hole. Either unscrew the drill rods and 
from the auger and remove sample or remove soil (:ore from the 
auger while rods are attached. 

vu. When a cohesive substrate is being sampled, discard the top of the 
core (approximatc~ly I inc:h), as this represents mat1::rial collected 
before penetration of the layer in question. Place Khe remaining 
core directly into the sample container or into a clean compositing 
pan or bowl. Minimize possible volatilimtion of VOCs by limiting 
agitation, exposure~ to air, and headspace. If you arc: compositing, 
mix thoroughly to homogc:nize the sample(s) as muc::h as possible. 

vm. Carefully and clearly label the container with the appropriate 
sample tag addressing all the sample packaging and shipping 
categories or parameters required by your program. 

ix. Secure the cap tightly onto the sample container. J[f required for 
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x. 

Xl. 

xu. 

xm. 

volatiles, ensure that a Teflon® liner is present in the cap. Wash 
off the sample container with deionized water. Place the sample 
bottle in a plastic bag, and put on ice to keep the sample at 4 oc. 

Use a chain-of-custody fonn to docwnent the types and nwnbers of 
soil samples collected and logged. Verify that the chain-of-custody 
fonn is correctly and completely filled out prior to shipping. 

Record the time and date of sample collection, as well as a 
description of the sample and direction of any picture taken in the 
field logbook. 

If another sample is to be collected in the same hole, but at a 
greater depth, reattach the decontaminated auger bit or a different. 
clean auger to the rods and redo steps iii. through xi. Make sure 
to decontaminate the auger or tube sampler between samples to 
avoid cross contamination of samples. 

Abandon the hole according to applicable regulations and guidance. 
Generally, shallow holes can simply be backfilled with the removed 
soil material. 

2. Soil Sampling Using Power Tools 

a. Auger Sampling 

1. 

11. 

Ill. 

iv. 

V. 
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This method should not be used for VOC analysis. 

Examine the soil with an organic vapor instrument and record the 
reading. 

For noncohesive soils a sample can be collected from the auger 
cuttings. Cohesive soils may wrap around the auger and a sample 
can be collected from the auger. NOTE: The augers must not 
be rotating and the drill rig should be in neutral. Make sure 
the drill rig operator knows what you are doing. 

Using a clean stainless steel or plastic trowel or scoop, collect a 
sufficient quantity of soil from the auger or soil cuttings. 

Transfer sample into an appropriate sample container with a clean 
stainless steel or plastic spoon, or equivalent. If composite samples 
are to be collected, place the soil sample into a clean stainless steel 
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or plastic bucket, 1:ray or pan and mix thoroughly 10 obtain a 
homogeneous sample: representative of the entire samphng interval. 
Then place the soil sample into the proper labeled con·tainers. Try 
to collect a sample dmt has as few roots and pebbles as possible. 

v1. Transfer the sample containc:r(s) to a chilled cooler. 

vii. Follow appropriate equipment decontamination and established 
IDW disposal procedures. 

vm. Backfill the bore hole with granular bentonite to prevent cross 
contamination within the subsurface strata. 

1x. Complete all necessary field documentation. 

b. Split-Barrel (Tube) Sampling of Soils 

1. The drill rig opera.tor should follow the American Society for 
Testing and Materials (ASThf) standard method for penetration test 
and split-barrel sampling of soils D 1586. 

11. Examine the soil with an organic vapor instrument and record the 
reading. 

m. Using a clean stainless steel or plastic trowel or knife. collect a 
sufficient quantity of soil and place it into the appropriate sample 
containers. If composite .5a.II1ples are collected, place the soil 
sample into a clean stainless steel or plastic bucket, tray or pan and 
mix thoroughly to obtain a homogeneous sample repre~sentative of 
the entire sampling interval. Then place the soil sample into the 
proper labeled containers. 

1v. When sampling for VOCs, a clean stainless steel tube(s) can be 
placed inside the split-barrel sampler. Follow Administrative 
Procedure # 14 on Soil VohLtile Sampling Procedures. 

v. Transfer the sample: contai111er(s) to a chilled cooler. 

vi. Follow appropriatt: equipment decontamination and established 
IDW disposal procedures. 

vu. Continue drilling and sampling as described in the sampling plan. 
Upon completion of boring, backfill the hole with granular 
bentonite to prevc:nt cross contamination within the:: subsurface 
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c. 

strata. 

vm. Complete all necessary field documentation. 

5 Ft. Continuous Split Tube Sampling of Soils 

1. The drill rig operator should follow any applicable American 
Society for Testing and Materials (ASTM) standards for use of this 
sampling device. 

u. Examine the soil with an organic vapor instrument and record the 
reading. 

111. Using a clean stainless steel or plastic trowel or knife. collect a 
sufficient quantity of soil and place it into the appropriate sample 
containers. If composite samples are collected, place the soil 
sample into a clean stainless steel or plastic bucket, tray or pan and 
mix thoroughly to obtain a homogeneous sample representative of 
the entire sampling interval. Then place the soil sample into the 
proper labeled containers. 

tv. When sampling for VOCs, a clean stainless steel tube(s) can be 
placed inside the split tube. Follow Administrative Procedure # 14 
for Soil Volatile Sampling Procedures. 

v. Transfer the sample container(s) to a chilled cooler. 

vi. Follow appropriate equipment decontamination and established 
IDW disposal procedures. 

vii. Continue drilling and sampling as described in the sampling plan. 
Upon completion of the boring, backfill the hole with granular 
bentonite to prevent cross contamination within the subsurface 
strata. 

viii. Complete all necessary field documentation. 

d. Thin-Walled (Shelby) Tube Sampling of Soils 

l. 

11. 
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The drill rig operator should follow the American Society for 
Testing and Materials (ASTM) standard practice for thin-walled 
tube sampling of soils D1587. 

This method is not recommended for loose noncohesive soils such 
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as sands and gravels. 

m. Examine the ends of the sample tube with an organic vapor 
instrument and record the rea.ding. 

1v. Add additional clay to the c:nds of the sample, if necessary. to 
eliminate head space and cov1:r both ends of the sample tube with 
aluminum foil and a plastic c:ap. 

v. Place the sample tube into a chilled cooler. 

v1. Follow appropriate equipme:nt decontamination and established 
IDW disposal procedures. 

vn. Continue drilling and sampling as described in the sampling plan. 
Upon completion c1f boring, backfill the hole with granular 
bentonite to prevent cross •::ontamination within the subsurface 
strata. 

vm. Complete all necessary field documentation. 

D. REFERENCES 

Barth, D.S. and B.J. Mason, 1984, Soil Sampling Quality Assurance User's Guide. EPA-
600/4-84-043. 

U.S. Environmental Protection Agency. 1984. Characterization of Hazardous Waste Sites -
A methods Manual: Volume II. Available Sampling Methods, Second Ed .. EPA-
600/4-84-076. 

U.S. Environmental Protection Agency. 12/1987. A Compendium of Superfund Field 
Operations. EPA/540/p-87/001. 

U.S. Environmental Protection Agency. 8/1990. Draft Generic Quality Assur;,mce Project 
Plan for Region V FIT Activities, Volume 2, Standard Operating Guidelines and 
Standard Operating Procedures. Hazardous Site Evaluation Division, Field 
Investigation Team Zone II. Contract No. 68-017347. 

U.S. Environmental Protection Agency. 3/1992. Technical Support Section Standard 
Operating Procedures. Draft, not availabl'e to the public. 
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E. FIGURES 

6a --- Trowel (Scoop) 

6b -- Tube and Bucket Augers 
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FIGURE 6b - TIJBE and BUCKET AUGERS 
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FIGURE 6a - TRO"'EL (SCOOP) 
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SECTION VII. GROUNDWATER SAMPLING 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

September I 996 

Assess site hazards, and develop and/or review a site safety plan. 

Develop and/or review sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or pre­
cle.an the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning and cooling off. 

Schedule lab time and order your lab-prepared bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions. if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator (o/o) prior to the trip to schedule the 
sampling event, to gain access to the site (and monitor wells), to discuss the 
purpose of the sampling event, to address any safety and security concerns 
at the site, and to coordinate split samples if o/o requests. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g., Federal Express), and recharge of SCBA air 
tanks (local Fire Dept.). 

Review Site geology, hydrogeology, monitor well construction, potential 
contaminants and contaminant behavior. 

Determine what QNQC samples are necessary for the sampling objectives. 

Determine if any private drinking water wells will be sampled in conjunction 
with the monitor well sampling. Contact well owners in advance to schedule 
appointments. 
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Prepare your sample containers prior to sampling (label and organize). 

2. During SampliDg Activities 

Document the sampling evt::nt. At I!L minimmn, include weathc:r conditions. 
date, time, samplers' name:, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

Collect samples in decreasing order of volatility. Special care must be taken 
when collecting VOC samples (i.e., no headspace). 

If necessmy, monitor the air in the area where sampling is taking place and 
near the headspace of the monitming wen to determine your Jevel of 
protec;:tion. 

Keep samples properly preserved, sealed, cooled, and main1tain chain of 
custody. 

Never composite VOC samples. 

Wipe off outside of sample: bottles prior to placement in cooler. 

Package samples to prevent breakage and contamination from blue ice during 
transportation. 

3. Post-Sampling Activities: 
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Decontaminate all field equipment and PPE if applicable, in act::ordance with 
the Health and Safety Plan. Return all reusable equipmenl to the IEP A 
warehouse or its place of origin. 

Classify all waste genera1ted (e.g., Investigation derived wa!;te or IDW = 
cuttings, rinse waters. baggies. COI11taminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratory .. 

Separate incompatible wastes so 'that they are not transponc:d in the same 
cooler. 

Seal odorous wastes in a cooler t(> avoid breathing vapors o'r odors during 
transponation. 
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B. EQUIPMENT CHECKLIST 

See checklist below for appropriate sampling equipment. 
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PROJECT MANAGER: 

_IEPA Identification 
_Safety Training Certification 
_Lab Phone Numbers 
__ Site Map & Directions 
__ Chain of Custody Forms 
__ Field Logbook 
__ Aiumrnum Case (for paperwork) 
__ Calculator 
__ camera & Battery 
__ Pencils & Pens 
_-__ China Markers 
__ Compass 
__ Pocket Knife 
_Emergency Raingear 
__ PPE Gloves 

PPE, SAFETY & SUPPOR1': 

_PPE gloves:Nitrile, latex. Butyl Rubber. 
or Neoprene 

__ Cieanrng & Cooling Water 
__ Hand soap 
__ Drinking Water 
__ Gatorade 
__ Field Chairs 
__ lnsectrrick Repeffant 
__ Sunscreen 
__ Rarngear 
__ Frrst Aid Kit 
__ Drsposable Boottes 

__ Fire Extinguishers 
__ Walk1e Talkies 
__ Full-Face Respiraton; 
__ Cartridges 
__ SCBAs 
__ Cylinders 
__ Tyvek 
__ Saranex 
__ Cotton Coveralls 
__ Insulated Coveralls 
__ Steel-Toed/Shanked Boots 
__ Insulated Pack-Boots 
__ Hardhat/Face Shields 
__ Glove Lrners 
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SAMPLING EQUIPMENT CHEC~ 

FORDECON: 
Hand Spray Bottles: 

_Liquinox ~)Oiution 
_Distilled/Deionized Water 
_HCL: dilutle to 5 or 10% 

>Gallon Sprayers: 
_Uquinox Solution 
_TapWatE!r 

_Extra Gallons of 01 Water 
_Aluminum Foil 
_Brushes 
_Plastic Tubs 
_Garbage Bags 

FOR FJELD SCREENING: 

__ Passport 
_PID 
_FlO 
_TVA 
_CGI 
_DL101 
__ Radiation Detector 
__ Draeger Pump, Tubes 

PURGING: 

__ KEYS TO WEL.LS 
__ Boltcutters, scrawdriver. 

Vice grip 
__ Replacement Lock 
__ Water level indicator 
__ 3 AA batteries 
_Paper towels 
__ Machete' 
__ Visqueen (pre-cut) 
__ Utility knife 
__ Garbage bags 
__ Purge pump & battery 
__ Bailers 
__ Nylon Cordage! 
__ 5-gal. Plastic purge buckets 
__ Stainless steel Weights 

(For unweigh1ted PE bailers) 
__ Backpack frame · 
__ Fishing gear: 

_Treble hooks & weights 
_Fishing lint! 

__ Flashlight & b,atteries 
__ Fluorescent flagg1ng 
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SAMPLING: 
_sample t1ottles 
_Extra bottle laDels 
__ Clear wauerproof tape 
_Ponable Table 
__pH paper 
__pH.SC/Tt:!mp meter & 

9-volt baltery 

FILTERING: 

__ Peristaltrr:: pump (charge 
battery) 

_Silicone tubing 
_Disposable filter canndges 

SEALING & TFI:ANSPORT ATION. 
__ Coolers 
_Blue lee 
_Dry lee 
_Regular Ice 
_Large Fc1od-grade baggies 
_Quart Ziplocll. Bags 
_Bubble v•rap 
__ Evidena! Tape 
__ USDFon·n 

OTHER 
GENERAL SAMPLING EQUIPMENT: 
_Rain Canopy & Poles 
__ Aluminum Foil 
_Binoculars 
__ Shovel 
__ TroweUSampling Spoons 



C. PROCEDURES 

1. Field QAIQC 

a. Prevention of Cross-Contamination 

I. Clean protective gloves (e.g .. nitrile. latex, vinyl. neoprene. or other 
chemical resistant gloves) will be worn when working with the 
water level indicator, bailers. pump, or any other equipment that 
comes into contact with groundwater. The gloves serve to prevent 
cross-contamination between wells and also to protect the sampler. 
Gloves will be discarded after each monitor well and also if they 
become visibly contaminated or damaged during sampling. 

2. Purging and sampling equipment that will be used in the monitor 
wells should never be placed directly on the ground. Plastic 
sheeting ("Visqueen") should be placed on the ground near the 
monitor well to provide a clean working area to place equipment 
and instruments and to prevent the suspension (if using a bailer) 
from accidentally touching the ground. This plastic sheeting is not 
for the sampling crew to step on. Bailer line should be kept off of 
the ground!Visqueen by using an electric cord reel or looping the 
line around the thumbs as it is pulled out of the well. All 
equipment should be kept in its cover or container until it is time 
to be used. However, once used. it should not be placed back into 
its container or case until decontaminated. 

b. QA/QC Samples 

I. 

2. 
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All QC measures should be performed for at least the most 
sensitive chemical constituents for each sampling date. "These 
samples are collected, preserved and submitted for analyses as any 
other sample, for selected parameters. Analyte-free 
distilled/deionized (DI, hereafter), water or Nanopure water 
obtained from the organic lab must be used for field blanks. 
Background samples and VOC lab trip blanks are mandatory for 
every sampling trip unless there is no background well to sample 
or VOC samples are not being collected. Other appropriate QA/QC 
samples should be collected if needed. This must be coordinated 
prior to the site visit. 

The appropriate paperwork and chain of custody forms must be 
utilized for QA/QC samples. 

7.7 



Sentember 1996 

3. Background Samples (Mandatory) 

A background sample should be collected from a mon:itoring well 
that is upgradient from the source of contamination that is the 
target of the investigation. Sometimes the well thc:1t has been 
designated as upgradient is not truly upgradient and sometimes this 
is not known until a review of the analytical results or field 
measurements has been condllicted. The background sample should 
be collected from the same ac1uifer or zone being monitored by the 
downgradient monitoring we:lls. 

4. Lab Trip Blanks (Mandatory) 

Trip blanks are used as a c:ontrol sample to determine potential 
VOC contamination from the containers themselves or the 
atmosphere during sample !ihipment and storage. TI1e IEP A lab 
will provide VOC trip blanks with sufficient notice. They will 
accompany the sample bottles and samples at all time·s until they 
are delivered to the lab. Tlip blanks are not to be opened in the 
field. One set of VOC trip blanks (two 40ml vials) will be 
submitted with samples each day that samples are collected 
(USEPA, 1992) and for every 10 samples. For example, if l l 
VOC samples are co•llected in one day, two sets of voc:: trip blanks 
should be submitted to the hib. Label the trip blanks with the date 
they were used if turning in more than one days worth of trip 
blanks. 

5. Field Duplicate for Matrix Spike (Mandatory if using the 80·oz 
amber semi·volatile bottle). This is a semi·volatile sample collected 
simultaneously with the primary sample at the upgrad:1ent well or 
the well that is expe:cted to t:e the least contaminated. These are to 
be collected if using the 80-oz amber glass bottle for semi-volatile 
analysis. If using the 1 gallon amber glass bottle, there is sufficient 
sample to nm the maoix spike and an additional bottle need not be 
filled. 

6. Field blanks (not mandatory, site-specific): 

A. Field Equipment Blanks (also referred to as m~:thod blanks, 
rinsate blanks) 

These are samples that are collected to verify the adequacy 
of decontamination efforts. The project ma.nager should 
decide wh!!ther the:Se blanks are needed. W'henever non· 
dedicated sampling equipment is used, equipment/field · 
blanks should be collected. An equipment/field blanks is 
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obtained by passing analyte-free, DI water through a 
cleaned sampling apparatuS (pump. bailer. filtrat~on 
equipment, etc.) And collecting it in a clean samplmg 
bottle. 1bis blank is used to assess the effectiveness of the 
contamination procedures implemented between sampling 
locations. Ideally, equipment blanks should be collected 
after sampling the well(s) that historically show(s) highest 
levels of contamination. They should be collected at a 
frequency of one blank per 10 samples (Ohio EPA. "1995). 

B. Field (air) Blank 

To assess the potential contribution of airborne 
contaminants present in ambient air to groundwater samples 
being collected. Use an empty preserved VOC bonle and 
pour lab prepared analyte-:free DI or Nanopure water into it 
and submit like any other sample. 

c. Calibration of Equipment 

Personnel should read the instructions pnor to usmg !.!!Y of the 
instruments. 

The pH, specific conductance or millivolt, temperature meters will be 
calibrated in the field once per day in accordance with manufacturer 
guidelines which are to be kept with the equipment. This will be 
documented in the field notes. The meters(s) should be recalibrated if an 
apparent erroneous reading is obtained. If the meter cannot be recalibrated 
to meet the manufacturer's accuracy specifications, repair may be 
necessary. 

The direct reading monitoring equipment (H-Nu. DL 101, TV A, Passport. 
etc.) will also be calibrated according to manufacturer's specifications and 
this will be documented. 

2. Approaching the Well 

If driving a vehicle to the well, the vehicle must be turned off and the exhaust 
vapors allowed to dissipate before uncapping the well. • 

a. 
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Open protective outer casing of the well while standing crosswind or 
upwind from the well. The area around the headspace of the well will be 
~onitored for organic vapors. Depending on the site-specific factors 
mvolved. one or more of the following instruments may be used: DLJOJ, 
PID, CGI, OVA, TV A, Passport personal monitor. The project manager 
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must decide which instruments to use prior to the sampling event. The 
instruments must be calibrated in accordance with m<mufacturer · s 
instructions. 

b. After taking the reading of the air aJ:"ound the outer casing. remove the well 
cap. Place the instrument probe near the opening of the well and observe 
the response of the instrument. The response will be observed for 
approximately one to two minutes or until the reading stabilizes. 

c. The type of response will be recorded, as to whether it was immediate. 
gradual, or none. Record the Wlits or percent (%) reading. If no reading 
above background is rec()rded tht!n proceed with the next acti\'ities. If 
there is a reading encotmtered above background, this reading will be 
taken into consideration when determining the level of respiratory 
protection required. The level of protection to be used while: approaching 
the well should be determined prior to the sampling inspection, especially 
in the case of a leachate monit1Jr well, which may havt!: landfill gas 
emanating from it. 

3. Inspecting the Well 

Each well will be visually inspected and the physical integrity ascenained by 
actually touching the inner casing to sec: if it moves (while wearing protective 
gloves). These observations will be documented. Factors to be verified in the 
inspection of the well are outlined on the attached, monitor well fidd inspection 
checklist. (optional), included as Attaclunent 2. The condition of eac:h well should 
be documented with a photograph. 

4. Static Water Level & Total D1epth Measurements 

a. 

b. 

c. 
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Static water level measurements in all wells are to be taken within the 
shortest possible time of each other, and prior to purging the wells. 

Measurements are taken by starting at the least contaminated well and 
proceeding in order of increasing contamination. If no coma.rnination has 
been detected in the past, or this information is not availabJ,e, measure the 
upgradient wells first. 

If the wells have vented caps (the cap or inner casing has been drilled or 
notched, or the cap fits loosely ,enough that the air column in the well is 
in commwlication with the annos:phere}, the water level mea.surements may 
be made as soon as the headspac,c has been monitored for organic vapors. 

If the wells caps are :not vented, the water level must be allowed to 

stabilize to obtain accurate readings after removal of the: cap. The time 
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span required for the water level to stabilize could range from a fe~,. 
minutes to a few days, depending on the geologic material the well 1s 

screened in. ASTM Standard 04750 describes how to determine a 

stabilized liquid level. If water level measurements will be used for 

collecting groundwater gradients and flow direction. the most accurate 

readings possible must be collected. For purposes of calculating well 

purge volume, allow the wells to stabilize 5 minutes. 

d. If a dedicated bailer is being stored in the well {you should ask 

owner/operator about this prior to the site visit), you must do one of two 

things. depending on whether the bailer is stored above the water column 

or below. If the bailer is stored above the water column. remove the bai }er 

and take your water level measurement. If the bailer is being stored belov• 

the water column, try to collect the static water level measurement prior 

to removal of the bailer. If this cannot be done, remove the bailer. let the 

water level stabilize, and take the water level measurement. 

e. Water level measurements are taken with an electronic sounder/tape. 
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Measurements are to be made to the nearest hundredth (0.01) of a foot 

following these steps: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Set the sensitivity according to manufacturer's specifications (high 

for clean water, low for highly contaminated water or leachate). 

Prior to inserting the probe of the water level indicator. rinse it 
with distilled water. 

While wearing protective gloves, slowly lower the probe in the well 
until the buzzer sounds. 

Raise the probe until the buzzer ceases. 

Slowly lower the probe until contact is just made. Repeat this until 

a confident reading is obtained (measure it at least three times). 

Holding the probe cable at the side of the inner casing, which 

serves as. a reference point for measurements. note the point on the 
cable adJacent to the top of the inner casing. 

Record the water level measurement. 
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* The elc:crric wmer level indic:alor will not respond to an oil layer floating on the 
water. Thus, the liquid level clerennined will be different than would be 
determined by a steel tape or an interface probe. The difference dt:pends on ho\1. 
much oil is floating on the water (ASTM 04750). 

8. In clean wells or wc:lls with only dissolved contamination. measure 
the total depth of the well with the water level indicator. Use a 
graduated, weighted line or the electric water level meter with the 
sensitivity turned of[ Lower the probe into the well. With the probe 
just touching the bottom of the well, measure the depth using the 
same procedure as for static water level measurements a:nd record the 
measurement 1bis method of measurement is not accura.te to the 0.0 I 
foot. This measurement may indicate if siltation has occurred. 
However, keep in mind that the water level indicator is not intended 
to be an accurate w.ay of measuring total depth. 

9. 

10. 

For highly contaminated wells, or leachate wells, DO NOT LOWER 
THE WATER LEYEL PROBE BELOW THE LIO\JID LEVEL. 
Use a reusable stainless ste~:l weight tied to a disposable suspension 
line, such as nylon cord, to detect the bottom of the well. 

A. Slowly lower the weight into the well until the bonom is 
detected. 

B. With the line taut, mark it against the reference:: point (top of 
inner casing) or grasp the line at that point and pull the line 
out of the hole and mark it where you are holding it. Mark it 
with a China marker or other type of marker (this pan of the 
line never touches tlrle groundwater). 

C. Recover the line and weight from the well cmd accurately 
measure the length of line belov.· the mark. 

D. Discard the line and thoroughly clean the weight before reuse. 

Thoroughly clean the probe with Liquinox and DI water as the line 
is being reeled ou1: of the well. 

Change protective gloves between wells. 
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5. Calculation of Water Volume in Casing 

a. To calculate the volume of water in the well casing, you need to know: 

-Inside well casing diameter. 

-Total depth of well measured from a specified point, usually marked at the 
top of the inner casing. 

-Static water level depth measured from the same specified point. 

-Linear feet of water in the well (total depth- static water level). 

b. Using the table on the following page, calculate the static volume of water 
in the well using the following formula: 

Casing volume = Linear feet of water in the well (X) 

f:xample: 

Inner well casing diameter= 4 inches 
Conversion factor for a 4-inch well (from table):0.653 gift. 
Static water level depth = 25 feet 
Total depth of well = 40 feet 
Linear feet of water in the well ( 40' - 25') = 15 feet 

Casing volume== 15 feet (X) 0.653 gallons 

ft. 
Casing volume == 9.8 gallons 

Gallons of water 

per foot of depth 

S' The volume of water determined through this calculation is considered one well 
(casing) volume. A well volume is the water that is contained within the inner casing 
of the welL 

lbis well volume will be needed in the next section entitled "Purging the Well". The 
volume of water purged from the well must be recorded. 

Also included on the next page is a "quick glance" table of gallons of water in a 2-
inch well based on the linear feet of the water colwnn (total depth minus static water 
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)eve) depth). 

Conversion Factors to Calculate 

Well Casing Volume (gallons) 

Diameter of Conversion 

Casing or Hole Factor 

(Inches) (GaUoas per Foot) 

I 0.041 

1.5 0.092 

2 0.163* 

2.5 0.255 

3 0.367 

3.5 0.500 

4 0.653 

4.5 0.826 

5 1.020 

5.5 1.234 

6 1.469 

7 2.000 

8 2.611 

q 3.305 

10 4.080 

I I 4.937 

12 5.875 

14 8.000 

16 10.44 

18 13.22 

20 16.32 
,.., 

19.75 

24 23.5 

26 27.58 

28 32.00 

30 36.72 
~.., ,_ 41.78 

34 47.16 

36 52.88 

I 

t 
,I 

Gallons ofWate:r in a 

2-inch Diameter \\'ell 

Linear Feet of Volume of 
Water Column ··~·ater 

(Gallons) 

o.s· 0.08 

1.0' 0.16.3 

1.5' 0.:245 

2.0' 0.326 

2.5' 0.408 

3.0' 0.489 

3.5' 0.571 

4.0' 0.652 

4.5' 0.734 

s.o· 0.815 

5.5' 0.897 

6.0' 0.978 

6.13'** 1.0 

6.5' 1.06 

7.0' I. 14 

7.5' 1.22 

8.0' 1.30 

8.5' J.30 

9.0' I .47 

9.5' 1.55' 

10.0' 1.63 

10.5' 1.71 

11.0' 1.79 

11.5' 1.87 

12.0' 1.96 

12.5' 2.04 

13.0' 2.12 

I 3.5' 2.20 

14.0' 2.28 
"Linear ft. of waJer m lhe well X .163 (2-tn well) ""Linear feet of water a»lumn •· 6.13' (2·1n 
• Gallons of water m the well (One c:&5111J volume) well) • Gallons of water m the "''ell (One 

well volume) 
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6. Purging 

a. General Procedures for All Monitor Wells 
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Purging is necessary because a ground-water sample must be representative 
of formation water. Water that has been standing in a well is typically not 
representative of formation water because water in the well above the well 
screen is not free to interact with formation water. is in contact with well 
construction materials (casing) for extended periods of time. is in ~irect 
contact with the atmosphere, and is subject to different chemical equilibria. 
Rust and scale from the monitoring well can interfere with lab analysis. A 
field study by Barcelona and Helfrich (1986) concluded that purging of 
standing water from the well was the dominant factor affecting precision of 
sampling results (Nielsen et al, 1991 ). Robin and Gillham ( 198 7) showed 
that ground water moves through the screened portion of a well with linle 
interaction or mixing with stagnant water in the overlying well casing. 
Similar studies by Powell and Puls (1993) supported this observation. Water 
in the screened area and sandpack is free to interact with the formation water, 
(Herzog et al. 1988; Nielsen, 1995). 

A bailer or pwnp may be used to purge the well of stagnant water (water in 
the casing above the screened zone). These procedures do not dictate what 

type of equipment to use for purging and sampling. That decision should be 
made ahead oftirne by the project manager. Figures 7.1, 7.'2, and 7.3 provide 
examples of some purging equipment. • 

1. Purge 3 to 5 well volwnes from the well. In low recharge wells. 
purge down to a few inches below the top of the screen and 
commence sampling, (Nielsen, 1995). Dewatering the screen and the 
gravel pack should be avoided to minimize aeration/oxidation effects 
on water chemistry, and to minimize turbulence and turbidity of the 
sample, (Barcelona, 1985b; Kaminski, 1994; Nielsen, 1995; USEPA, 
1992, pg. 7-8: USEPA. 1993, pg. B-5). The depth of the depth of the 
bailer in relation to the depth of the screen will need to be monitored. 
This is accomplished by calculating the depth of the screen from the 
top of the casing and tieing a knot in the bailer cord to represent that 
depth (taking into account the length of the bailer). If depth to top of 
the screen is not known, make an estimation. Sampling for VOCs 
may commence inunediately after the water level is lowered down to 
the screen area. The water level may be lowered below the top of the 
screen after VOCs are collected. • 
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2. 

3. 

4. 

5. 

6. 

7. 
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It is impossible to not allow the water level in a water table well (a 
well screened across the water table) to fall below the top of the 
screen because the static water level is already below the top of the 
screen prior to purging, if screened properly. It is recommended that 
these wells be purged a minimal amount, such as one well volume. 
since there is no stagnant w.ater column above the well. screen. 

Purge from the top of the static water level. so that mixing of the 
water in the screened zone with the overlying stagnant zone is kept 
to a minimum. Lower the purging device down the well as the water 
level drops, stopping just bf:Jow the top of the screen. 

The rate at which wells are purged of stagnant water should be kept 
to a minimum and should not exceed the rate at which the well was 
originally developc~d. if this is known. This is more of a concern 
when purging high yield wc:lls with a pump. 

Frequently, facilitit:s have dedicated bailers and line that are left in 
the well. It should be decidc:d ahead oftime what steps will be taken 
if dedicated equipment is found in the well. lt is not always advisable 
to use this dedic:ated equipment, depending on its condition. 
Frequently, disposable bailers are left in the well and re-used by 
facilities. This is n()t what they were intended for and ~1re sometimes 
very diny. If these: are fow1d in the wells, do not re-use them. 

Plastic sheeting should be placed around the well to lay equipment 
on. Care should be taken not to step on plastic sheeting with diny 
boots. Contact between d1e plastic sheeting and the bailer and 
suspension line should be kept to a minimum. 

Great care must be takc~n when setting equipmt::nt around a 
monitoring well. Electroni,; equipment is very sensitive to humidity 
and moisture. Some equipment, such as the pH meter, will be ruined 
if one drop of water lands on it in the wrong spot. Cut the plastic 
sheeting large enough to be able to set equipment a sufficient 
distance from the well so that splashing will not affect: it. 

Where dedicated c:quipment is not used, purging should commence 
from the least contaminated well to the most contaminated well, 
whenever possible. Somet:tmes return trips will be ne,~:ded to collect 
the entire sample because recharge is so slow in certain wells. Steps 
to protect against t:ross contaminations should always be practiced. 
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8. Deposit purge water into containers of known volume. such as 5-
gallon buckets. in order to measure how much water has been PU:ged. 
Record this for each well. Disposition of the purge v.;ater wlll be 
determined on a site-specific basis. 

9. If using a pump or non-dedicated or non-disposable bailer. 
decontaminate them between wells. For decontamination guidelines 
refer to ASTM, 1992 and USEPA. 1992. 

Note: There is sometimes a fine line between very low yield wells and dry 
wells. If the well continuously does not yield enough water to collect 
a full sample within 24 hours, this well could be considered 
inadequate or "dry". This should be noted and discussed "ith the 
project manager and/or permit reviewer. Most facility permits state 
that if a monitor well is consistently dry, then the well needs to be 
replaced. Document the beginning water level and observe the 
recharge capabilities of each well. 

b. Purging with Bailers 

1. 

., 

... 
-'· 

4. 
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Always purge from the top of the static water level when using a 
bailer. 

The bailer must be lowered and pulled out as slowly as possible. It 
should be lowered slowly to prevent potential redevelopment and to 
minimize disrurbance and aeration of the water column. It shOllld be 
submerged only to a depth necessary for fill (during purging) and 
should be removed in a manner that causes as little agitation as 
possible. A bailer and cable should never come in contact with the 
ground (Ohio EPA, I995,pg. 10-17; USEPA, 1992 pg. 7-19). 

Do not "milk'' the well by repeatedly and swiftly pulling the bailer up 
through the water column. This does not make the water enter the 
well any faster. It only serves to stir up sediments, yield a turbid 
sample, and possibly overdevelop the well. 

Tie the suspension cord to the bailer with a very secure knot. Tie the 
end of the suspension line around the wrist for added protection. 
Refer to the discussion of"Lost Bailers" at the end of this section for 
retrieval procedures. 

7.17 



5. If it is necessary to temporarily leave the well during purging or 
sampling, store the bailer abJve the water level or above the point to 
which the water Jevt:l is expe:cted to rise. keeping the suspension line 
clean. 

To accomplish this., follow these steps: 

a. Cover the lockplate: of the protective casing with a cleJJ1 
paper towel or latex glove. Wrap the bailer's suspension line 
securely ar•Jund it !;everal times, so the bailer will not fall 
down the well. 

b. Place the rest of the line in a plastic bag (food-grade) for 
protection. Tie ofl: the top of the bag or us.•: the ziplock 
feature and place it inside the protective casing.. 

c. Place the lid back o:o the well loosely. If the well is going to 
be left unattended for a short while, re-lock the~ well. 

There are other ways to accomplish this, but the main idea is 
not to let the bailer sink down through the column of water 
and to keep the bailer and the line clean and off of the ground. 
If the well has no pmtective casing, the bailer and line may be 
stored in a c:lean 5-gallon bucket until it is used for sampling. 

c. Purging with Pumps 

I. 

2. 

September 1 996 

Slowly pump stagnant water from the top of the water column and 
lower pump down as water level drops. Pumpin1;~ rates during 
purging should be kept at a minimum. This will vary depending on 
the type of pump used. Exc•:ssive rates may result in the introduction 
of groundwater from zones above or below the well screen. which 
could dilute or increase contaminant concentration of samples (Ohio 
EPA, 1995). Purging may cease when 3-5 well volumes have been 
removed or the water level is just below the top o:f the screened 
interval. 

For low yield well:; (wells that would go dry with a bailer, if allowed) 
placement of the pump intake near the top of the scn:~en for purging 
is adequate, if all of the stagnant water is removed above the pump. 
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.. Decontaminate any non-disposable. non-dedicated pump equipment 

.). 

between wells. Refer to ASTM, 1992, and USEPA. 1992. 

4. Always shut off pump immediately when it is drawing air. 

5. Some pumps are not made to pump extremely contaminated water 
(example: gas or diesel) and doing so could shonen the life~of the 
pump. Check the manufacturer's specifications regarding this and 
other operating procedures. Follow the manufacturer's instructions 
regarding operation of any control mechanisms. 

6. Micropurge Technique: Recent studies have indicated that low 
rate/low volume purging and low rate sampling at the screened 
interval using dedicated bladder or electrical submersible pumps is 
a viable alternative to traditional purging methods (e.g .. 3-5 well 
volumes). Bailers and non-dedicated pumping equipment can not be 
used with this technique because they pass through the stagnant water 
column causing mixing. Micropurge may offer advantages in deep 
wells equipped with dedicated pumps, that would yield large amounts 
of purge water under traditional purging methods. USEP A ( 1992) 
recommends that a packer be placed above the screened interval to 

ensure that ••stagnant" casing water is not drawn into the pump. For 
more information on the micropurge technique refer to U~EP A. 
1992, pg. 7-8; Kearl. et al., 1994; FERMCO. 1993; Barcelona. et al. 
1994; Robin and Gillham, 1987; Puis and Powell. 1992 & 1993. 

THE WELL SHOULD BE SAMPLED AS SOON AS POSSIBLE 
AFTER PURGING IS COMPLETED 

7. Sample Collection 

a. Thoughts on Sampling Devices 

September 1996 

Bailers or pumps. designed for groundwater sampling. may be used for 
sampling. This document does not dictate what type of sampling device to 
use. There is no one perfect sampling device for all parameters. All cfevices 
will alter the sample to some degree. Just the mere process of bringing the 
water to the surface changes the water chemistry. The decision as to what 
type of sampling device to be used must be made by the project manager, 
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including whether to use IEPA equipment or equipment supplied by the 
facility. This decision is dependent on the daLl quality objectives set for the 
project. the quality/cleanJiness of the facility's equipmc::nt and the 
owner/operator degree of cooperation. Figures 7.1, 7.2. and 7.3 provide 
some examples of sampling devic:es. Some examples of references that 
discuss advantages and disadvantages of sampling with varitous types of 
pumps and bailers include: Ohio EPA, 1985; Nielsen, 1991; US EPA. 1992: 
Barcelona, et al, 1985b; ASTM Standard 04448. 

Keep in mind the following from the Nielsen Environmental Field School 
Course: 

1. 

2. 

Some pumps are not appropriate for sampling for vo:latile organic 
compounds. Beware of manufacturers that adverti!;e "'USEPA­
approved" for VOC sampling. Do not believe this because the pump 
might not be reliable at all fhr sampling VOCs. There are no pumps 
that are officially "approved" for sampling VOCs, because there is no 
official approval pi'Ocess. Some pumps are less suitable or reliable 
than others and the above-n:ferenced documents give some general 
recommendations regarding suitability. For example, some electrical 
submersible pumps draw the water in with a negative pressure then 
push it (positive pressure) through the impellers at rates up to :!3.000 
RPM (110 MPH). Peristaltic, surface centrifugal. and vacuum pumps 
operate by imparting a pressure lower than atmospheric pressure (i.e .. 
suction and vacuum) to lift water to the surface through the tubing. 
which can volatilize the sample. The centrifugal electric: submersible 
pump depends on water moving over the motor to cool it. and that 
water eventually becomes the sample. Increased pressure and 
temperature changc~s should be kept to a minimum because they 
cause degassing. suipping ofVOCs and alteration of pH (which can 
change dissolved metal COil!centrations). This is not to say that all 
electrical submersiblle pumps are unsuitable for sampling VOCs. The 
rate of flow must be considc:red also. Positive displacement pumps. 
(except air-lift) such as bladdc~r pumps are generally suitable for VOC 
sampling. Gear-drive pumps, and some electrical submt:rsible pumps 
may also be considered for VOC sampling, with propc~r flow rates. 
If you want to use a pump for VOC sampling, (and there are many 
different types on the market), thoroughly research it first. 

The most effective and ellicient use of a sampling pump is to 
dedicate it to a well. Since the IEPA inspector will not usually be 
using dedicated sampling pumps, he/she will have w thoroughly 
decontaminate the pump b::tween wells to reduce the: risk of cross 
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contamination and provide for quality control samples to detennine 
effectiveness of the cleaning procedures. USEPA. 1992. and ASTM 
05088 contain decontamination procedures. Some pumps are 
difficult to take apart and clean in the field and large amowlts of 
decon water will have to be hauled to the site. 

b. General Sampling Procedures for All Monitor Wells 

September 1996 

1. The monitoring well shall be sampled as soon as possible after 
purging is complete. VOC samples will be collected immediate!\'. as 
they only require a volume of 80 ml. If there is not sufficient volume 
to collect the rest of the samples, they should be collected as soon as 
possible and no longer than 24 hours after purging is completed. 
Herzog et al. ( 1988) concluded that the common practice of next day 
sampling for low yield, slow recovery wells is adequate. For turbid 
wells, the well may be allowed to set for several hours (after organic 
samples are collected), to allow the sediments to settle down to obtain 
a total metals sample. 

2. 

... 
.J. 

4. 

5. 

6. 

The water level may be allowed to drop below the top of the screen 
after volatile organic samples are collected because the inorganic 
parameters are less subject to volatilization effects. 

Samples should not be transferred from one sample container to 
another as this may result in losses of constituents onto the walls of 
the container or sample aeration, except samples that need to be 
collected in a transfer vessel for field filtering. 

Where non-dedicated. non-disposable sampling equipment in used. 
sampling should proceed from the least contaminated well to the 
most contaminated well. If this is unknown, sample the upgradient 
wells first. 

Plastic sheeting should be spread on the ground near the well, tif this 
hasn't already been done, or unless impractical. 

Clean. chemical resistant protective gloves will be worn by each 
person in the sampling team who will be in direct contact with 
purging/sampling equipment. Each members of the team involved in 
sampling the well will wear clean protective gloves for each well. 
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7. Sampling should not be con.ducted in the rain unless some t)pe of 

cover is provided which prohibits the precipitation from entering the 
well, bailer, and sample bottles. Suggestions: a large umbrella. or 
clean Visqueen or wp stretc!bed overhead at the sampling area. 

8. pH, conductance, and temperature are to be measured and recorded 
after the sample i:s collec1.ed. All probes must be: thoroughly 
decontaminated beto.veen wells. 

9. Attachment 3 is an optional fonn that may be useful in the field for 
recording sampling infonnlltion. This is one example of how 
information could be recorded, either on the fonn or in a field 
logbook. 

10. As a rule of thumb, a minimum oftwo weeks should be allowed to 
pass after installation or well development to sample a newly 
installed well. This allows some time for the well to equilibrate 
hydraulically and ':hemically and recover from well installation 
trauma caused by substances introduced during well installation 
(drilling fluids, seals, and backfills). The actual waiting time could 
be several months iin fine-gJ~ed formations and days to weeks in 
coarse-grained formations, depending on groundwa:rer velocity, 
(Nielsen, I 995; Puis and Powell, 1992; Nielsen et al. I 991, pp.456-
461). 

c. Sampling with Bailers 

1. 

2. 

... 
.J. 
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If the well is a panicularly muddy, turbid one, and the bailer is 
visibly contaminatc:d after purging the well, discard (if disposable) 
the bailer and use a new one for sampling. 

The bailer must be lowered slowly into the screened area to collect 
the sample without letting it touch the bottom of the well. The bailer 
should never be dropped into the well, as this will cause degassing of 
the water upon impact (USEPA, 1992). Fines resting em the bottom 
of the well will be stirred up and mobilized if the bailc:r touches the 
bottom . 

Groundwater should be poured directly from the bailer into the 
sample bottles, unless the :sample is to be filtered. Samples to be 
filtered may be collected in a transfer vessel (clean lab bottle). 
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4. 

5. 

Bailers are not to be reused from well to well unless they are proper] y 
decontaminated. If disposable bailers are used. a new bailer is to be 
used for each well. 

New nylon cord will be used for each well. Teflon-coated stainless 
steel cable must be thoroughly decontaminated before re-using. It is 
common at industries that have many monitor wells to dedicate nylon 
cord or steel cable with a bailer. It is recommended to not use the 
facility's equipment if it is visibly contaminated. 

d. Sampling with Pumps 

1. If samples are being collected with a pump. consider the following 
factors: 

2. Some pumps are not made to pump extremely contaminated water 
(example: gas or diesel) and doing so could shonen the life of the 
pump. Check the manufacturer's specifications regarding this. 

3. For high or low yield wells, place the pump intake at or just above 
the well screen for sampling. 

4. The flow rate should not exceed I 00 mllmin to avoid agitation and 
reduce the loss of volatiles (Barcelona et al. 1985, USEPA) .. 

5. Follow the manufacturer's instructions regarding operation of any 
control mechanisms. 

6. The pump must be appropriate for the sampling objectives and data 
quality objectives. 

7. The pump must be properly decontaminated between sampling each 
monitor well. 

e. Handling Sample Bottles 

September 1996 

I . Protective gloves should be worn when removing lids from preserved 
sample bottles. 
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2. No sample bottles or clean sampling equipment w:tll be placed 
directly on the ground. 

3. 

4 . 

• 

Lids are to be kept on the sample bottles at all times c:xcept during 
filling. It is preferabRe to hold. the inside of the lid upside down while 
filling the bottle instead of actually setting it down. :r-.Jothing is to 
touch the inside oft:he bottlc:!lid except groundwater. 

Bottles with preservatives ir.t them cannot be overfilled or rinsed. 

Don't let the bottlc~s sit in the sun after they are filled.. During the 

wann season, as seton as pctssible, ··supercool" the fill.ed bottles by 
placing them directly on crushed or cubed ice. To redm:e the chance 
of cross contamina1tion, plac:e the bottles in food-grade:: plastic bags 
before setting them on the ice. When they have been chilled they 
should be placed in their ~tppropriate coolers with double-bagged 
cubed ice, ice blocks, blue ke or dry ice. Be careful when using dry 
ice as it can freeZI: samples as well as bum you. Be aware that 
methylene chloride~ has bel:n detected in some blue ice. Reduce 
exposure of bottles to the blue ice by bagging the blue: ice. bagging 
the sample bottles with iood-grade plastic bags. It is highly 
suggested to always place the VOC vials in food-1~:rade ziplock 
baggies to protect them from the blue ice. 

If you choose to double-bag the ice, remember that zip lock baggies 
will leak. Place the: ice in a ziplock baggie and place that in a tie-off 
baggie to prevent leakage. Coolers that contain samples must be 
filled with new icc: daily during wann weather. if samples are not 
delivered on the same day they were collected. 

5. A photo should be taken of the sealed sample next to the well. 

f. Order of Sample Collection 

1. 

September 1996 

Samples should be collt:cted and containerized in order of 
volatilization sensitivity of the parameters. VOC bot1tles should be 
filled first. 

7.24 



The order of collection for filling samples bottles is as follows: 

-. 
I. VOCs 

2. Semi-Volatiles 

3. Phenols 

4. Total Metals• 

5. Cyanide 

6. Unpreserved & Unfiltered Parameters 

7. Total Nutrients 

8. Dissolved Parameters (lnorganics 

to be field filtered) 

9. Collect Field Measurements 
(Ph, conductance, temperature) 

•Collection ofTotal Metals: If after taking all the precautions during 
purging to avoid agitation of the groundwater, the well is still visibly 
turbid, the following steps may be taken to reduce turbidity~of the 
total metals sample. 

a. The well may be allowed (after collection of VOCs and S­
VOCs). to set for several hours to allow fines to settle in the 
well and reduce tmbidity prior to collection of the total metals 
sample; OR, 

b. Immediately after VOC and S-VOCs are collected. collect the 
Total Metals sample in an unpreserved plastic sample bottle. 
The Total Metals sample may be allowed to set for several 
hours, (in a cooler on ice or in a refrigerator). to allow the 
fines to settle down and then slowly decanted into a preserved 
sample bottle to be turned in for analysis. 

g. Volatile Organic Sampling 

1. 

September 1996 

Samples for volatile organic analyses are to be collected immediately 
after purging and first in the preferred order of collection. They will 
be taken directly from the sampling device. Use of an interim 
container or transfer bottle is not acceptable. Volatile organic 
compounds and dissolved gases in the stagnant water column in the 
well may volatilize or effervesce in as few as two hours (Nielsen et 
al, 1991) 
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September 1996 

2. When sampling for VOCs, collection. handling. and containerization 
should not take place near ;!l running motor or any t)J•e of exhaust 
system (Ohio EPA, 1995). 

3. To collect the VOC sample: Tilt the 40-ml glass vial and fill it such 
that the water flows very slowly down the inside of the bottle. V.'hen 
the bottle is nearly filled, upright the bottle and contmue filling a 
meniscus is formed. Care will be taken not to overfill the VOC vial. 
since it is a preservc~d bottle. 

4. No headspace will remain i:n a VOC bottle after it is capped with a 
fluorocarbon-lined cap. To check for air bubbles. tum the bonle 
upside down and 1:ap it ge1ntly on your palm. If any bubbles are 
present, the sample and bottle should be discarded and the samples 
recollected with a new preserved bottle. The container s:hould not be 
"'topped-off" to fill the addi1tional head space. The bubble acts as a 
miniature air stripper and cc>uld alter the VOC concen-tration in the 
sample (USEPA, 1992, pg. 7-24; Nielsen, 1995, Ohio EPA. 1995). 

5. Tighten the VOC cap secw-ely. Do not over tighten ·rhe lid as the 
bottle could break or a leak c;ould be formed. 

6. One set (2 bottles) of VOC trip blanks will accompany the sample 
bottles in the field and to the lab for each day of sampling and for 
every set of 10 VOC sample!; (see section B.l.b.4.). Unless only one 
set of trip blanks are being submitted to the lab at a tittle, the blanks 
shall be labeled as to the date they were used. 

7. YOC vials must be placed into food-grade plastic bags before 
placement into a cooler with blue ice. 

8. The use of bonom emptying devices is discouragc~d. Bonom 
emptying devices are tubes or attachments that come w.ith the bailers 
or can be purchas,ed and attached to the bottom of the bailer to 
control flow. They could strip the sample of volatile constituents. 
The preferred method is to pour the sample slowly from 1the top of the 
bailer (Nielsen. 1995). 

Split Samples 

1. If the owner/opera.tor (o/o), or their consultant, wishc:s to collect a 
groundwater sample at the: same time the IEP A is sampling the 
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monitor wells. the resulting sample is called a split sample. The 
details of this type of sampling must be worked out prior to the field 
visit. Things to be considered are: 

a. 

b. 

c. 

d. 

IEPA is not obligated to provide o/o with sample bonles. 

IEP A will not provide lab services for the o/o ponion of the 
split sample. 

Transfer vessels will not be used to composite the sample. 
VOC vials should all be filled from the same bailer. If this 
cannot be accomplished, alternately fill the IEP A alld oto 
bottles. For the rest of the bottles, fill the containers 
alternately until both are or split each bailer volume into two 
ponions, one for the IEPA bottle and one for o/o bonle until 
the bottles are filled. 

If the well is low yield, a true split sample may be impossible 
to obtain. If there is a possibility of inadequate volume of 
groundwater and if the IEP A initiated and is conducting the 
sampling, IEP A bottles will be filled first. If the o/o or the 
consultants are conducting their routine quarterly or semi­
annual sampling, the o/o bottles will be filled first. 

8. Field Filtering 

a. 

b 

c. 

September 1996 

It is recommended that if metals samples are collected for dissolved artalysis 
(field filtered), metals samples should also be collected for total (unfiltered) 
analyses. 

Groundwater samples below 5 Nethelometric Turbidity Units (NTIJ) should 
not be filtered (Ohio EPA. 1995, pg. I 0-21; Puis and Powell, 1992; USEP A. 
June 1992). If the water exceeds 5 NTIJs in turbidity, surburface geology 
should be considered. Field filtration should not be necessary when sampling 
from karst; bedrock with open. interconnected fractures; clean. highly porous 
gravel-to-boulder sized deposits~ and any other formation characterized by 
a high degree of panicle mobility (Ohio EPA, 1995). 

Samples for dissolved inorganic analysis (metals, chlorides, etc.) should be 
filtered as soon as possible. 
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d. Filtering shall take place in a shad1!d area if possible. A void setting filled 

bottles in direct sunlight. 

e. Filtering may be conducted with a peristaltic pump (refer to figure 8.1) and 
silicone tubing as follows: 

l. 

2. 

3. 

Attach a .45 or 5 micron (IJ.nl) disposable in-line filter canridge to the 
tubing. Filter size is dictated by the sampling program. (e.g .. RCR.A. 
or CERCLA, etc.). If the 5 micron canridge is used. an adapter is 
necessary to attach it to the tubing. Note the flow direclion indicated 
by an arrow embossed on the side of the canridge. 

The canridge must be pre-c,::>nditioned by flushing it with about 8 to 
16 oz. of distilled/deioni:;::ed water or groundwater. to remove 
potential residues from the manufacturing process and to eliminate 
channel flow through the filter. If it is flushed with Dl water. the DI 
water must be completely flushed out with groundwater prior to 
filtration of the sample. 

If filtering the following groundwater samples. filter them into their 
appropriate pre-labeled bottles in the following order: 

-Metals 

-Nutrients 

-Others: Chloride, fluoride, sulfates. alkalinity 

4. Place the filled bmtles into a cooler with ice or blue :ice as soon as 
they are collected and/or after they are photographed. 

5. Discard the used fi:lter cartridge and use a new one for '!ach different 
morutor well sample. 

6. Change the silicone tubing between filtering samples from different 
wells. 

9. Lost Bailers 

a. 

September I 996 

If a bailer is lost down a well, a fishing kit consisting of heavy fishing line. 
large treble hooks. and weights (preferably stainless steel). should be used to 
"fish" it out. Such a kit should be included as standard equipment so time is 
not wasted going to a stor1! to buy 1:he necessary gear. 
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b. 

c. 

d. 

e. 

Attach the hook and weight to the line and lower the line into the well to the 

approximate depth of the bailer. Work it up and down until you have caught 

the bailer. 

Lightweight polyethylene and teflon bailers are easily fished out of a sl}allow 

well. unless they are stuck. It is much more difficult to fish out a hea\'y 

stainless steel bailer or a bailer in a deep well. 

Dropping the bailer allows it to sink to the bottom of the well. stirring 

sediments on the bottom, and increasing the turbidity of the sample. 

Precautions should be taken to avoid losing a bailer. Tie _ym: secure knots 

when attaching the nylon cord to the bailer and tie the other end to your wrist 

while using the bailer. 

If a bailer consistently gets ••hung up" on the inner casing of the well. it can 

get lodged (possibly permanently) or the bailer line can break. If this 

situation occurs, switching to a smaller diameter bailer or different 

purging/sampling device is advisable. 

10. Documentation of the Sampling Event~ 

The information listed below should be logged in the field for each day of the 

sampling event. Attachments 2 and 3 are optional forms that may be useful in the 

field to help document some of this information. 

I. A chronological listing of significant site events and sampling team 
activities . 

., 

"' -'· 

4. 

5. 

6. 

September 1996 

Air temperature, wind direction, recent rainfall, presence of ponded water. 

Names of sampling team members, facility representatives and officials. 

Results of each monitor well inspection (i.e.: was well locked?, degradation 

of casing; ponded ~ater around well; evidence of heaving or subsi~ence; 
vented caps and dram hole present?). Refer to Attachment 2 for a monitor 
well inspection checklist. 

Identification number of each monitor well. 

Direct reading instrument measurements around well head. 
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·• 

7. Diameter of well and purge volume calculations. 

8. Static water level and total depth of well measurements. Note if siltation has 
occurred. 

9. Well purging procedure and type of equipment used, date and time. Name of 
person who purged well. 

10. Purge volume and pumping rate. 

11. Measurements of pH. specific conductance or millivolt readings. temperature 
during purging activities, equipment used to collect these measurements. and 
calibration procedures for this equipment. 

12. Physical characteristics of the grow1dwater as it is being purged and sampled 
(color, odor, turbidity). 

13. Well recharge rate: fast, slow, dry, etc. 

14. Sample withdrawal pnx:edure and equipment used, date and time of 
sampling, names of samplers. 

15. Types and numbers of sample containers and preservatives used (not 
necessary to log in the fic:ld if this information was included in a sampling 
and analysis plan). 

16. Time of filtering/preservation of filtered samples and equipment/procedure 
used to filter them and which parameters were filtered. 

1 7. Parameters requested for <malyses. 

18. Sample transportation and delivery procedures. 

19. Photographs of the sample and the sample location and the dire:ction and time 
the photo was taken. 

20. Any deviations from the original sampling and analysis plan. 

September 1996 

The above infonnation will be compiled and transferred to the appropriate 
fonns (e.g., Chain of Custody Fom1) and will be included in the final written 
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sampling inspection report. 
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U.S. Environmental Protection Agency (EPA). 1991. EPA Handbook. Groundwater Volume 

11: Methodology. EPA/625/6-90/016b. ~ 

USEPA.. A Compendium of Superfund Field Operations Methods. EPNS40/p-87/001. 

E. ATTACHMENTS 

l. Monitor Well Inspection Checklist. 

2. IEPA Monitor Well Sampling Inspection Fonn. 
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ATTACHMENT 1 

lEPA MONITOR WELL INSPECTION FORM 

LPC# County 

Cit>/Site Na 

I f i n y problem ii 

M«U/ 

m e 

observed, ilescribe in the comment section and Uke a photo 

LDCk 

m 
f t o c . 

Y/N 

Clawty 

L i h i H i i 

Y/N 

Survn 

YM 

Cap 

W i n 

YM 

Stan*ng 

arPondad 

WMar 

Y/H 

Oratn 

Hat* 

YM 

[rtdawca 

a« 

Coll l i l im 

«20jet<aKtKD)(IU) 

Stafaca 

Saal 

Magrtly 

Samfummtk 

•M.teSiaKSXOKUi) 

E v l d a n c * of C a i i n g 

O M s r t o n b o n o r lack 

of p h y t i c a i I n t t g n t y ? 

(Dwit t . f m : aiainaa. I O O H 7 I 

Iniwr Outer 

w 

«. 
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ATIACHMENT 2 

IEPAIBOL MONITOR WELL SAMPLING INSPECTION FORM 
Well# _____ _ 

Site ______________ _ 
LPC# _______________________ _ 

APPROACHING THE WELL 
Date ____ lnspectors ____ Weather ____ _ 
Weather __________________________________________ ___ 
PID Response ______________ Passport 
_______ Other ________ _ 

INSPECTING THE WELL 
Date ____ ,lnspectors ____ weather ____ _ 
Locked? Assess Integrity of: 
Labeled Surface 
Seal ------------------Cap Vent, ___________ _ Inner 
Casing _________________ _ 
Drain Hole -------------- Outer 
Casing _________________ _ 
Ponded Water 
Comments ----------

WELL MEASUREMENTS 
Date Inspectors Weather 
1. Depth to water from ---- -----
MP 
2. T;o~t:a~ID~e=p~th~fr=om=-----------------------------------
MP 
3. ~M~S~L~e:le:v:a:tio=n~.:to=p~of~M~ea~s-u-n~n-g-----------------------
Point 
4. El:ev:a~ti~o:n:o;f~G:ro:u:n~d~w=a=te=r~(3~-~1~)-------------------------
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PURGING INFORMATION 
Date lnspectors. ____ Weather_, __ _ 

5. Linear Feet of water in well (2-1) 

6. Gallons of Water in Well (linear feet X 0.163 =gal. of watt!r in 2-in. Casing) 

7. Total Gallons of water to purge 

8. Gallons of water purged. _____ Dry? ___ Purged 

with·-----·-----------------------

SAMPLING INFORMATION 
Date lnspectors _____ Weather ___ _ 
Well Sampled with: Bailer{type) Pump (type}_ ______ Pump 
Rate __ _ 

Parameters Sample Samp6e Se;al Seal Fitter Time 
Date Tune Date Tame 

Organics (VOC & S- Temp ____________ _ 

Totallnorganics pH __________ _ 

Diss'~norganics SCorMV __________ __ 
Total= Not field filtered, Diss'd = Fteld Filtered 

Photo _________ _ 

Sample 
Appearance/Notes. ______________________________ . __ 

:"":'7=:-:-::=-=--:-:-::-:-:=:-=---------------------------C:\EPA4312\G 
W\GWSQAT.WPD 

September 1 996 7.36 



F. FIGURES 

7a- Disposable Bailer 

7b - Electric Submersible Pumps 

7c --Suction-Lift Pumps 
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FIGURE 7a- DISPOSABLE BAILER 

~ e:.:a wil11'='=: ~= 

,m::,,~y wr-~ = fft-dc:n=d 
a:e CIJ rc:z:= ~- s~r:~-= s c ::: · 

lie tDp -........._ ·-· .,w ~ .... 
0 

....... _.. • 

~ • 

B&lJ will nor :ull oo~T. ::::0 ~ '\: , 

::::=-/"'~.--...... -...... .-.~-e.:....:..;..:.,.,i;=;-'::-~es:.:·;;"""' .K:Ji...) / ::-

E.:sy =i !:zst now poczr::, :cp. 
0 

SEIIId.t:d ~ ~= i=:!:.:!:d / C=trDI Flo• 
B.ctton:~ 

(a) {b) 

lailc:s: (a) Standard rypc; Cb) PDO 
• ant-so~ IY.- (C"&.Ubam ct al, lfll a,y -: •• : 

' • r--OD). 

(USEPA, 1993) 
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FIGURE 7b 

[ELECTRIC SUBMERSIBLE PUMPS I 

• Pumps that Are Configured with ,an Electrical Motor Befc,·w 
the Pumping Mechanism, Which Draws Water into an Jnt::ke 
Under Slight Suction, Then Pressiurizes it, Either Through 
Centrifugal Force or Positive Displacen1ent, to Drive the 
Water Through a Discharge Une to the Surface. Water 
Passing By/Through the Pump Cools the Motor .and 
Lubricates the Pump ·and Motor Seals. 

• Includes Centrifugal Submersible., Gear and Helical Rotor 
., (Progressing Cavity) Pumps 

~ September 1996 
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MOTC>R 
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FIGURE 7c 

I SUCTION-LIFT PUMPS I 

• Pumps that Operate by Imparting a Pressure Lower Th2:1 1 
Atmospheric Pressure O.e. Suction. or"Vacuum) to u;. ! 
Water to the Surface Through an Intake Pipe, Tubing or J 
Hose. · 

• Includes Peristaltic, Surface Centrifugal and Vacuum I 
Pumps. 

September 1996 
(NIELSEN, 1995) 

7.40 

Groundwater 
(' Sampling Capst 

F;,.. Ill s.a,....tro; 
~---- C."'-r., F..., 

~~-lUI ~ 

Groundwater 
SainJ>ling Filter 



SECTION Vlll: PRIVATE DRINKING WATER~ 
WELL SAMPLING 

TABLE OF CONTENTS 
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SECTION VIII: PRIVATE DRINKING WATER 
WELL SAMPLING 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards, and develop and/or review a safety plan. 

Develop and/or review sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles two weeks in advance. Be sure 
to inform the laboratory and bottle preparation staff that your order 
includes drinking water samples. 

Be prepared to sample in extreme weather conditions. if applicable. " 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site. to discuss the purpose of the 
sampling event. and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g., Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Identify private water well users. Obtain required access agreements. 
Schedule convenient time to sample well. 

Prepare your sample containers prior to sampling (label and organizE). 

8.2 



, 

2. During Sampling Activities 

Note: 'When sampling potable w:ater supplies, uttnost care must be 1taken to insure 
that samples are representative of the water supply being sampled. This is 
imponant not only from a technical and public health perspective. but also from 
a community relations standpo,int. Pc10r sampling techniques may result in 
incorrect results (either not detecting a compound which is present or by 
contaminating the sample and falsely indic:ating a compound which i:s not present). 
If incorrect results are disclosed to the public, it may be impossi1ble to change 
public opinion when correct results are reponed. 

Several rules of common sense can makt:: a difference when speaking to citizens 
and will help avoid additional work in the future. It is imponant to infonn the 
homeowner of ongoing sampling activities and procedures, to eliminate any 
confusion they might have, and to answer questions as accuratel!y as possible. 
When sampling residential wells, you iU"e representing the Agency. To earn 
credibility, you must provide the best possible assistance to the~ resident and 
maintain a professional attitude at all times. 

When communicating with citizens ... 

• 

• 

• 

• 

• 

• 

• 

be honest; admit when you do nc1t know an answer to a question; 

keep explanations simple but not condescending or patroni:i:ing; 

speak in a volume appropriate to the situation - oftentimes older persons 
may be hard of hearing; 

do not make promises you cannot <::>r will not keep. Follow through if you 
promise to provide them with additional information. answers or assistance; 

maintain control and do not lose your temper despite irritating 
confrontations; remain calm and do not use foul or offensive language; 

wear attire that is appropriate for the situation: and 

clean up any mess caused from sampling, i.e. water papt:r towels and 
disposable gloves. 

Document the sampling event. At a minimum. include weather conditions, 
date. time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 
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Collect samples in order of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is taking place so 
that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved. sealed and maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottles prior to placement in cooler. 

Measure pH, specific conductance, and water temperature. 

Follow proper procedures to ensure sample is representative of 
groundwater. 

Purge well prior to taking sample. 

Follow proper procedures to avoid air bubbles or contamination of 
samples. 

.. 
Have homeowner complete IEPA Private Well Sample Collection Form. 

3. Post-Sampling Activities 

September 1996 

Decontaminate all field equipment and PPE if appropriate, in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
IEP A warehouse or its place of origin. 

Classify all waste generated (i.e,. IDW = cuttings, rinse waters, baggies. 
contaminated PPE) and dispose of properly. 

Keep samples cooL ship or drop off to appropriate laboratory. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

Seal odoro~ wastes in a cooler to avoid breathing vapors or odors during 
transportation. 

Clean up any mess you may have made; homeowners will notice. 
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If the homeowner is present. indicate when laboratory results will be back. 
Inform him/her IDPH will contacl them with results. 

After receiving results. make sure that IDPH follows up witl1 a phone call 
or letter explaining results to citil:ens. 

B. EQUlPMENT 

See equipment checklist below. 
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PAPERWORK: 

IEPA Identification 
:=Safety Training Certification 
_Lab Phone Numbers 
_Site Map & Directions 
_Chemical Analysis Forms 
_ Chatn of Custody Forms 
_Receipt for Samples (RCRA sites only) 
_Field Log Forms or Field Log Book 

PROJECT MANAGER: 

_Field Logbook 
__ Aluminum Case (for paperwork) 
__ Calculator 
__ camera 
__ PenCils & Pens 
__ China Markers 

Compass 
==Pocket Knife 
_Emergency Raingear 
_Paper Towels 

PPE Gloves L XL 
_pH Paper -- -
__ Decon Spray Bottles: 

_Liquinox Solutton 
_Deionized!Oistilled Water 

GENERAL SAMPLING EQUIPMENT: 

__ sample Bottles 
__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ Visqueen (pre-cut) 
__ Utihty Knife or Pocket Knife 
__ Portable Table 
__ Garbage Bags 
__ Ra1n Canopy & Poles 
__ Nylon Rope 
__ Water Carriers 
__ Paper Towels 
__ Duct Tape 
__ Masking Tape 
__ Flashlights & Batteries 
__ Binoculars 
__ Aluminum Foil 
__ Shovel 
__ Trowel/Sampling Spoons 
__ Machete 

September 1996 

SAMPLING EQUIPMENT CHECKLIST 

FORDECON: 

Spray Bottles: 
__ Liquinox Solution 
__ DistiJled/Deionized Water 

112-Gallon Jugs: 
__ HCL; dilute to 5 or 10% 
__ LiqUinox Solution 
__ DIWater 

5-Gallon Sprayers: 
__ Liquinox Solution 
__ Tap Water 

__ Extra Gallons of OJ Water 
_Paper Towels 
_Aluminum Foil 
__ Brushes 
_Plastic Tubs 
__ 5-Gallon Plastic Buckets 
__ Garbage Bags 

FOR FIELD MEASUREMENTS: 

_Passport 
_PID 
_FlO 
__pHfT emp/Millivolt Meter 

__ Battery; 9-volt 
__pH Buffers; 4, 7, & 10 
__ Radiation Detector 
_Draeger Pump, Tubes 

PPE, SAFETY & SUPPORT: 

_Cleaning & Cooling Water 
_Drinking Water 
_Gatorade 
_Ice for Drinking Water 
_Hand Soap/Goop 
_F1rst Aid Kit 
_lnsectfT1ck Repellant 
_Sunscreen 
_Fire Extmguishers 
_Walkie Talktes 
__ Full-Face Respirators 
_Cartridges 
_SCBAs 
_Cylinders 
_Field Cha1rs 
_Disposable Bootres 
_Tyvek 
_Saranex 
_Ra1ngear 
_Cotton Coveralls 
_Insulated Coveralls 
_Steel-Toed/Shanked Boots 
_Insulated Pack-Boots 
_Hardhat/Face Shields 
_Nitrile/Butyl Rubber/Neoprene Gloves 
_Glove Liners 

8.6 

SEALING & TRANSPORTATION 

__ Coolers 
_Blue Ice 
_Drylce 
_Regular Ice 
__ Large Liners for Cooters 
_1-Gallon Z1ptock Bags 
__ Quart Ztplock Bags 
__ Large FDA Cooler Bags 
__ Evidence Tape 
__ Strapprng Tape 



.. 
C. PROCEDURES 

Even though the same care and techniques used in other media sampling (i.e .. ensuring 
that all field equipment is available and m good working order, confirming that sample 
coolers contain sufficient ice or cool packs to chill all anticipated samples to less than 
four ( 4) degrees Centigrade for at least twdve hours, completing chain-of-custody forms. 
etc.) are used when sampling private water wells, there are certain additional special 
procedures which shall be used. 

1. Primary grOlmdwater parameters fctr drinking water samples measured in the field. 
in addition to the specific parametc:rs ordered for laboratory analysis. include pH. 
specific conductance, and water t~:mperantre. 

a. Begin with a clean, well-functioning instrwnent, and calibrate each day for 
accuracy by measuring known standards. Follow the instructions provided 
with the equipment to ensure proper calibration. 

b. Avoid dehydration of sensors, extreme temperatures, and excessive 
vibration when transpOrting the instrument to the field. All of these factors 
can affect the sensitivity of the equipment and damage various parts of the 
system . 

., To ensure that the water sample is representative of the groundwater, you must 
avoid altering the sample with outside SOii.lTces of contamination. 

a. Ask if the owner obtains water from any other sources. i.e. whether water 
is hauled in. 

b. Wear latex gloves without talc. Latex gloves are also worn to avoid 
burning your hands with the HCL preservative contained in lhe vial when 
filling YOC bonles. 

Note: Oftentimes the homeowner will wonder if his/her drinking wate:r is so badly 
contaminated that we must protect our hands while collecting the sample. 
Reassure the person that the gloves are used to ensure that the sample collected 
is not being contaminated by us or to avoid acid bums from the preservatives. 

c. 

d. 

September 1996 

Collect the sample at a point pnor to introduction into a water heater, 
holding tank. cistern. water softene:r/conditioner, or home filtering system. 

Protect the sampling tap from exte:rior contamination associated with being 
too close to the sink bonom or to ·the ground. Contaminated water or soil 
from the faucet exterior :may entc:r the bottle during the coHecting 
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procedure since it is difficult to place a bottle under a low tap v>ithout 

grazing the neck interior against the outside faucet surface. 

e. Avoid leaking taps that allow water to flow out from around the stem of 

the valve handle and down the outside of the fauceL or taps in which water 

tends to run up on the outside of the lip. 

f. Remove any aerator and/or water hose from the tap pnor t0 sample 

collecting. 

3. To obtain a representative sample from private wells, the wells must be purged 

before the sample is collected. 

a. Open the cold water tap to allow for a smooth flow at a moderate pressure. 

b. 

c. 

d. 

e. 

f. 

g. 

September 1996 

The rate of flow can be measured easily by placing a one-gallon calibrated 

bucket under the tap and measuring the time required to fill the bucket. 

The tap must be allowed to run until the temperature, pH, and specific 

conductivity readings become stabilized to ensure water standing in the 

well or holding tank is removed. 

Often the homeowner will request that you not waste his/her water while 

purging the well. Therefore, you may want to use this running water on 

a garden or flower bed. However, the those must be removed prior to 

collecting the sample. 

Measure the temperature, pH, and specific conductivity at the initial 

purging. after ten minutes of purging, and again immediately prior to the 
sample collection. 

Record unusual physical characteristics. color. odor or turbiditY in the 
groundwater in the field notes. · 

Do not place the bottle cap on the ground or in a pocket regardless of the 
type of sample bottle being used. 

Hold the bottle in one hand and the cap in the other, using care not to 
touch the inside of the cap. 

A void contaminating the sample bottle with fingers or permitting the faucet 
to touch the inside of the bottle. 

Take care w_hen filling any container so splashing drops of water from the 
ground or smk do not enter into either the bottle or cap. 
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h. Do not adjust the stream flow while: sampling to avoid dislod!~ing panicles 
in the pipe or valve. 

4. When collecting drinking water samples for volatile organic chemi1:als. contract 
laboratories require that the pH of the samjple be lowered by the addition of three 
drops of I: I hydrochloric acid (HCL) to• each bottle. Vials obtained from the 
Bottle Distribution Center already contain the prescribed amount of HCL. Take 
special care when handling the HCL; w1:ar disposable gloves to avoid burning 
your hands. 

a. Carefully fill the vial to slightly above the rim but not enougb to allow the 
sample to overflow. Overflowing the bottle will result in loss of the 
preservative. 

b. Exercise care not to lose the Teflon liner. 

c. Do not rinse the vial, nor c:xcessively overfill it. There should be a convex 
meniscus on the top of the vial. 

d. Check that the cap has not been contaminated . 

e. Place the sample vial on a level surface. 

f. Position the Teflon side of the septum seal directly over top and upon the 
convex sample meniscus. For the best results, lower the •:ap on to the 
sample - do not place it on the sample sideways: placing the cap on 
sideways will knock off the meniscus and result in air bubbles in the 
sample. 

g. Screw the cap down firmly - do not over tighten and break the cap. 

h. lnven the vial and tap gently on the palm of your hand. A successful seal 
is one in which no air bubbles are present in the sample. 

(Wherz collecting drinking water samples for volatile organic contaminants, conrracr 
laboratories require five 40 ml vials of water s.ample. Agency laboratory requires two 
40 ml vials) 

1. Pre-label sample bottles. appropriately. (Avoid opemng permanent or 
magic marker around open sample vial.) 

J· Wipe off the sample container '"'ith paper towel. 

k. Wrap each vial with plastic bubble wrap. 
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1. Place each set of five into plastic Zip-loc bags and seal baggie v.-ith 

evidence tape. 

m. Place into coolers, ensuring four ( 4) degrees centigrade is maintain~d 
surrounding the samples. Do not place vials directly on ice to avo1d 

breaking of bottles. 

If air is trapped in the bottle: 

• Open the vial and add a few additional drops of water and reseal the 
bottle as indicted above. If bubbles persist, pom out, obtain a new sample 
bottle, and repeat entire process. 

D. REFERENCES 

American Petroleum Institute. Manual of Sampling Analytical Methods for Petroleum 
Hvdrocarbons in Groundwater and Soil.. 1990. 

Garrett, Peter. How to Sample Groundwater and Soils. 1988. 

Hanson. David. "Drinking Water Limits Set for 23 More Compounds." Chemical and 
Engineering News. June 1, 1992; p 23. 

IEP A. A Field Guide for Environmental Sampling. Division of Laboratories.. December 
1991. 

IEP A. Qualitv Assurance/Qualitv Control Procedures fro Groundwater Sampling. 
Division of Public Water Supply. October 1991. ~ 

IEPA. Users Manual for the IEPA Contract Lab Program. Bmeau of Land Pollution 
Control. May 1989. 

U.S. EPA. Existing and Proposed U.S. EPA MCLs in Drinking Water. May 1989. 

U.S. EPA. Groundwater, Volwne II: Methodology, EPA/625/6.90-016b. July 1991: pp 
45-63. 

U.S. EPA. Handbook for Sampling and Sample Preservation of Water and Wastewater. 
EPA-600/4-82-029 September 1982: pp 262-265, 370-377. 

U.S. EPA. Samplers guide to the Contract Laboratory Program. EPA/540/P-90-006. 
December 1990: pp 10-14. 
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SECTION IX: SURFACE WATER 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards and develop and/or review a safety plan. 

Develop and/or review a sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
preclean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedul~ the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event. and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g., Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Become familiar with the impoundment such as where the waste enters the 
unit. where the waste exits the unit (if applicable), and accessibility to the 
unit. 

If sludge samples are required, refer to Section X of this document for 
additional guidance. 

Prepare your sample containers prior to sampling (label and organize). 

"' 
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2. During Sampling Activities 

Document the sampling c~vent. At a minimum. include weather conditions. 
date, time, sampler's name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 

Collect samples in ordc~r of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is taking place so 
that you can adjust you:r level of protection. 

Keep sample bottles in coolers properly preserved, sealed and maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bot1les prior to placement in ~t:ooler. 

Sample bottles with preservativ•:s cannot be overfilled (liquid samples). 

Photograph sample containers at sample location. 

3. Post-Sampling Activities 

September 1996 

Decontaminate all field equipme·nt and PPE, if appropriate::. in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
IEP A warehouse or its place of origin. 

Classify all waste gene:rated (i.'e., IDW = cuttings, rinse waters, baggies, 
contaminated PPE) and dispose of properly. 

Keep samples cool: ship or drop off to appropriate: laboratory. m 
accordance with BOL SOP for Sampling Packaging and Shipping. 

Separate incompatible wastes so that they are not transported in the same 
cooler. 

Seal odorous wastes in the cooler to avoid breathing vapors or odors 
during transponation. 

Make sure water reactive wast1:s are not transported witll water or ice. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste propenies l e.g. .. liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree of 
hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given device 
should also be considered. Refer to the following table to determine equipment needs . 

.. 
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PAPERWORK: 

_tEPA Identification 
__ Safety Training Certification 
__ Lab Phone Numbers 
__ Site Map & Directions 
__ Chem1cal Analysis Forms 
__ Chain of Custody Forms 
__ Receipt for Samples (RCRA sites 
only) 
__ Field Log Forms or l;:ield Log Book 

PROJECT MANAGER: 

__ Field Logbook 
__ Aium1num Case (for paperwork) 
__ Calculator 
__ Cam1•ra 
__ Camera Battery 
__ Pencils & Pens 
__ Ch1na Markers 
__ Compass 
__ Pocket Knife 
__ Emergency Rainge<lf 
__ Paper Towels 
__ PPE Gloves __ L __ XL 
_pH Paper 
__ Decon Spray Bottles: 

__ Liqumox Solution 
__ De1omzed/Oistilled Water 

GENEfV'L SAMPLING EQUIPMENT 

__ sample Bottles 
__ Clean Glass Tubes 
__ Extra Sample Bottles 
__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ Visqueen (pre-cut) 
__ Utility Knife or Pocket Knife 
__ Portable Table 
__ Garbage Bags 
__ Rain Canopy & Poles 
__ Nylon Rope 
__ Water Carriers 
__ Paper Towels 
__ Duct Tape 
__ Masking Tape 
__ Flashlights & BatttHies 
__ Binoculars 
__ Aluminum Foil 
__ Shovel 

, 
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SAMPLING EQUIPMENT C:HECKLIST: 
SURFACE WATJ:R 

FOR DECON: 

Spray Bottles: 
_LiquinciX Solutior1 
_Distilled/Deionized Water 

112-Gallon Jugs: 
__ HCL; dilute to 5 or 10% 
__ Liquinox Solution 
_DIWaler 

5-Gallon Sprayers: 
__ Liquinox Solution 
__ Tap Water 

_Extra Gallons of Dl Water 
_Paper Towels 
__ Aluminum Foil 
__ Brushes 
__ Plastic Tubs 
__ 5-Gallon Plastic BucJtett> 
_Garbage Bags 

FOR FIELD MEASUREMENTS: 

__ Passport 
__ PID 
__ FlO 
__ TVA 
__pHn' emp/Millivolt Meter 
__ Battery; 9-vott 
__pH Buffers; 4. 7. & 10 
__ Radiation Detector 
__ Draeger Pump, Tubes 

PPE, SAFETY & SUPPOI"!T: 

__ Cleaning & Cooling Water 
__ Dnnkmg Water 
__ Gatorade 
__ Ice for Drinking Water 
__ Hand Soap/Goop 
__ First Aid Kit 
__ Insect/Tick Repetlant 
__ Sunscreen 
__ Fire Extinguishers 
__ Walkie Talklf!S 
__ Full-Face Respirators 
__ Cartndges 
__ SCBAs 
__ Cylinders 
__ Field Cha1rs 
__ Disposable Booties 
__ Tyvek 
__ Saranex 
__ Raingear 

9.5 

SEALING & ·rRANSPORTATION 

_Coolers 
__ Blue Ice 
__ Dry Ice 
__ Regular Ice 
_Large L1ners for Coolers 
__ 1-Gallon Ziplock Bags 
_Quart Zrplock Bags 
_Large FDA Cooler Bags 
_Evidenc1~ Tape 
_Strapp•ng Tape 

SPECIFIC s~~MPLING 

EQUIPMENT 

_Disposclble Dippers 



C. PROCEDURES 

Make sure appropriate protective gear is worn and all necessary safety precautions are 

taken prior to collecting samples. " 

1. Liquid Sampling 

Most surface water samples are grab samples and are collected by immersing the 
dipper or the sample bottle in the body of water. A sample of a dipper can be 

seen on Figure 9a. 

Note: Samples for VOC analysis are collected first. When obtaining samples for 
volatile organic analysis, it is important to exclude any air space in the top of the 
bottle. However, when sampling running water (e.g., a stream or creek). the order 
in which samples are collected may not be important. 

a. Position yourself to collect sample without taking any unnecessary risks. 

b. Holding the end of the rod opposite the dipper, lower dipper until it is 
completely below the surface (or to a specific depth) and collect grab 

sample. If you are standing in a stream or pond, or can get very clo~e to 
the stream or pond, you can fill the sample bottles (with no preservatives) 
directly from the stream. If not, a dipper must be used. For glass sample 
bottles. a glass dipper must be used. For plastic sample bottles, a plastic 
dipper must be used. 

c. Transfer grab sample to appropriate sample container. continuing until you 
have collected the necessary number of samples for this location. 

d. Remove dipper from the rod and place dipper in a trash bag. 

e. Decontaminate the end of the rod, if necessary. 

f. Move to the next sampling location. 

g. Attach another dipper and repeat steps (a) through (e). 

Additional suggestions: 

h. 
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The sample container should be rinsed at least once with the water to be 
sampled before the sample is taken. Be aware that it is fine to rinse the 
bottles that do not have preservatives, but it is not necessary because all 
bottles ar:e supposed ~o be clean that we obtain for the labs. Obviously, 
bottles With preservatives cannot be rinsed out. 
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1. For sampling running water. the farthest downstream sam.ple should be 
obtained first, then move upstream. 1bis avoids contaminating samples by 
raising the stream turbidity levels. Work from zones of low contamination 
to zones of high contamination. Always stand on downstream side to 
avoid sediment contamination. 

J. To sample a pond or other standi.ng body of water, the surface area may 
be divided into grids. A series of samples taken from each grid 1s 

combined into one sample, or sev~ral grids are selected at random. 

k. Stagnated areas or pool:s in a stream or river might contain zones of 
varying pollutant concentrations, depending upon the physical or chemical 
properties of the contaminants aJrld the position of these stagnated areas 
relative to the site. 

l. A void excessive agitation of the~ water since this results in the loss of 
volatile constituents. 

m. Do not sample at the surface wlless sampling specifically for a ·known 
constituent which is immiscible an.d on top of the water. Invert the dipper 
or sample container, lower it to the desired depth, and hold it at about a 
45° angle with the mouth of the dipper or sample container facing 
upstream. 

2. Sediment Sampling 

Refer to Section X (Sediments). 

D. REFERENCES 

Illinois Environmental Protection Agency, Remedial Project Managemen-t Section. 
Methods & Procedures Manual for Activities Undertaken Under 1;he Preliminarv 
Assessment/Site Inspection Program. 1987. 

U.S. Environmental Protection Agency, Office of Solid Waste and Emerg(~ncy Response. 
Test Methods for Evaluating Solid Waste. Phvsicai/Chemical Me1;hods, SW-846. 
Volume II. Third Edition. 
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E. FIGURE 

9a -- Disposable Dip Sampler 
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SECTION X: SEDIMENT SAMPLING 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

Establish purpose(s) of sampling. 

Determine the extent of the sampling effort, the sampling methods to be 
employed, and which equipment and supplies are required. 

Assess site hazards and develop and/or review a safety plan. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order bottles two weeks in advance. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event. to gain access to the site, to discuss the purpose of the 
sampling event. and to address any safety and security concerns at the site. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their roles and responsibilities. 

Identify local suppliers of sampling expendables (e.g. ice, plastic bags), and 
overnight delivery services (e.g. Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Prepare your sample containers prior to sampling (label and organize). 

2. During Sampling Activities 
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Document the sampling event. At a minimum. include weather conditions. 
date. time. sampler· s name, photographs, any deviations from the original 
sampling plan, and any problems encountered. 
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Collect samples in order of volatilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the 21lea where the sampling is taking place 
so that you can adjust your level of protection. 

Keep sample bottles in coolers properly preserved. sealed .•md maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottle~; prior to placement in cooler. 

3. Post-Sampling Activities 
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Decontaminate all field equipment and PPE if appropriate. in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
IEP A warehouse or its place of origin. 

Classify all waste generated (i.e. IDW = cuttings, rinse waters. baggies. 
contaminated PPE) and dispose of properly. 

Keep samples cool; ship or drop off to appropriate laboratorY. m 
accordance with BOL SOP for Sample Packaging and Shipping. 

Separate incompatible W3Site samplf:s so that they are not transponed in the 
same cooler. 

Seal odorous waste sample~s in a cooler to avoid breathing vapors or odors 
during transportation. 

Transcribe field notes to memorandum form and submit to thf: Bureau File. 
Include photographs and a sketch of site with sampling loc:ations clearly 
identified. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste properties (e.g. liquid 
or solid), site factors (e.g. waste accessibility, waste generation practices, and degree of 
hazard). and the analytes to be quantitated (e.g. VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a gi\'en de\'ice 
should also be considered. See attached sampling equipment checklist for a list of the 
equipment used for sampling sediment. 
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PAPERWORK: 

_tEPA Identification 
__ Safety Training Certification 
_Lab Phone Numbers 
__ Site Map & Directions 
_ Chemacal Analysis Forms 
_Chain of Custody Forms 
__ Receapt for Samples (RCRA sites only) 
__ Field Log Forms or Field Log Book 
__ Site Safety Plan 

PROJECT MANAGER 

__ Field Logbook 
__ Agency Phone Boc'k 
_ Alumanum Case (for paperwor1<) 
__ Calculator 
__ camera 
__ camera Batteries 
__ Extra Film 
__ Pencils & Pens (W.aterproof) 
__ China Mar1<ers 
__ Compass 
__ Pocket Knife 
__ Emergency Raingear 
__ Paper Towels 

PPE Gloves L XL 
_pH Paper -- --
__ Decon Spray BottiE!s: 

__ Laquanox Solutaon 
__ Deionized/Distilled Water 

GENERAL SAMPLINGi EQUIPMENT 

__ Sample Bottles 
__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ Vasqueen (pre-cut) 
__ Utility Knife or Pocket Knife 
__ Portable Table 
__ Garbage Bags 
__ Raan Canopy & Poles 
__ Nylon Rope 
__ water Camers 
__ Paper Towels 
__ Duct Tape 
__ Maskang Tape 
__ Flashlights & BattEmes 
__ Binoculars 
__ Aiumanum Foil 
__ Shovel 
__ Trowel/Sampling Spoons 
__ Machete 
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SAMPLING EQUIPMENT CHECKLIST 

FORDECON: 

Spray Bottles: 
L.iQuinc1x Solution 

==Distilled/Deionized Water 
112-Gallon Jugs: 

__ HCL; dilute to 5 C•r 10% 
__ Liquinox Solution 
__ DIWaller 

5-Gallon Sprayers: 
__ Liquinox Solution 
__ Tap Water 

_Extra Gallon:; of 01 Water 
_Paper Towels 
_Aluminum Foil 
_Brushes 
_Plastic Tubs 
_ 5-Gallon Pla:stic Buckel;s 
_Garbage Bags 

FOR FJELD MEA.SUREME:NTS: 

_Passport 
_PID 
_FlO 
_TVA 
_pHrrempiMillivott Meter 

__ Battery; 9-volt 
_pH Buffers; 41, 7, & 10 
_ Radiataon DE!tector 
_Draeger Pump, Tubes 

PPE, SAFETY & SUPPOR.T: 

_Cleaning & Cooling We~ter 
__ Drinking Water 
_Gatorade 
__ Ice for Drinka,ng Water 
_Hand Soap/Goop 
__ Farst Aad Kit 
__ Insect/Tack Repel/ant 
_sunscreen 
__ Fire Extangua:shers 
__ Walkte Talkies 
_Full-Face Rt!sparators 
__ Cartndges 
_SCBAs 
_Cylinders 
__ Safety Glasl>es 
__ Disposable Bootaes 
__ Tyvek 
_saranex 
__ Raangear 
_Cotton CoVf!ralls 
__ Insulated Cc,veralls 
_Steel-T eted!Shanked Boots 
_Insulated Piilck-Boots 
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SEALING a. TRANSPORTATJO~I 
__ Coolers 
_Blue lee 
_Dry let! 
_Regula1r Ice 
_Large Laners tor Coolers 
_ 1-Gall,:m Zaplock Bags 
_Quart Zaplock Bags 
_TieW1raps 
_Large FDA Cooler Bags 
_Evider11ce Tape 
_strappmg Tape 
_ Vennu::uhte 

SEDIMENT :!iAMPLING 
EQUfPMENl 

_Trowel or Scoop 
_Thin-Wall Tube Auger(s)" 
_Ekmal'l Dredge 
_____ PonarOredge 
_Coring Dev1ce 
_Bailer Cord 
_ChemWipes 

• Including h;mdles 



C. PROCEDURES 

1. Trowel or Scoop- Surface Sediment Sampling Beneath a Shallow Aqueous 

Layer (Figure lOa). 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Be certain the trowel or scoop has been decontaminated prior to use. 

Remove any debris on the bed of the stream or other water body with such 
tools as a spade, shovel to prepare the surface sediment for sampling. being 
careful to minimize disturbance or the water and sediment. 

Using a stainless steel or plastic trowel or scoop, collect a sufficient 
quantity of surface sediment to provide a representative sample. 

Collect the first sample for VOC analysis directly from the sampler and 
transfer to the appropriate sample container(s). 

When analyses are required for parameters other than V OCs. mix the 
remainder of the collected sediment to obtain a homogeneous sample. then 
transfer to the appropriate sample container(s). 

Return the unused portion of the sample to the sampling point. 

Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

2. Thin-Wall Tube Augen - Surface Sediment Sampling Beneath a Shallow 
Aqueous Layer (Figure 1 Ob ). 

a. 

b. 

c. 

d. 

e. 

September 1996 

An acetate core may be inserted into the auger prior to sampling. if 
characteristics of the sediments or body water warrant. By using this 
technique, an intact core can be extracted. 

Insert the auger into the material at a Qo to 45o angle to minimize spillage 
of the sample. Extraction of samples may require tilting the sampler. 

Rotate the auger once or twice to cut a core of material. 

Slowly withdraw the auger. making sure that the slot is facing upward. 

Collect the first sample for VOC analysis directly from the auger and 
transfer to the appropriate sample container(s). 
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f. When analyses are requiJred for parameters other than VOCs. mix the 
remainder of the collected sedime·nt to a obtain a homogeneous sample. 
then transfer to the appropriate sample container(s). 

g. Return the unused portion of the sample to the sampling poi.nt. 

h. Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

3. Augers and Thin-Wall Tube Samplers - Deep Sediment Samplir1g Beneath a 
Shallow Aqueous Layer (Figure lOb). 

a. Attach the auger bit to an c~xtension rod. then attach the "T" handle to the 
extension rod. 

b. Clear the area to be sampled of any surface debris using a spade or shovel 
being careful to minimize the disturbance of the water and bed of the 
water body. 

c. Begin auguring, periodically removing any accumulated sediment from the 
auger. 

d. 

e. 

f. 

g. 

h. 

). 
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After reaching the desired depth, slowly and carefully remove the auger 
from the boring. When sampling directly from the auger. collect the 
sample after the auger is re:moved from the boring and proce1::d to step (1). 

Remove the auger tip from extension rods and replace with a pre-cleaned 
thin-wall tube sampler with the proper cutting tip. 

Carefully lower the tube s.arnpler down the borehole, being careful to not 
scrap the borehole sides. and gra.dually force the tube sampler into the 
sediment. DO NOT HAMMJE:R THE EXTENSION RODS TO 
FACILITATE CORING SINCE THE VIBRATIONS MAY CAUSE 
THE BORING WALLS TO COLLAPSE. 

Remove the tube sampler and uns.crew the extension rods. 

Remove the cutting tip and core from the device. 

Discard the top of the core (approximately one (1) inch), up-.. hole material 
collected by the tube sampler prior to reaching the collection point. 
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J· 

k. 

1. 

m. 

Collect the flrst sample for VOC analysis directly from the sampler and 
transfer to the appropriate sample container(s). 

When analyses are required for parameters other than VOCs. mix the 
remainder of the collected sediment to a obtain a homogeneous sample. 
then transfer to the appropriate sample container(s). 

Return the unused portion of the sample to the sampling point. 

Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

4. Ekman Dredge - Sediment Sampling from Beneath a Deep Aqueous Layer 
(Figure JOe). 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

I. 
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lbread a sturdy nylon rope or stainless steel cable through the bracket of 
an Ekman dredge, or secure the extended handle to the bracket with 
machine bolts. 

Attach springs to both sides. Arrange the Ekman dredge sampler so that 
the jaws are in the open position and trip cables are positioned over the 
release studs. 

Lower the sampler to just above the sediment surface. 

Drop the sampler sharply onto the sediment. 

Trigger the jaw release mechanism by lowering a messenger down the line. 
or by depressing the button on the upper end of the extended handle. 

Raise the sampler and slowly decant any free liquid through the top of the 
sampler over the sampling point, being careful to retain the sediments. 

Open the dredge and transfer sediments to a stainless steel or plastic 
bucket. Continue to collect additional sediment until sufficient material 
has been accumulated. 

Collect the first sample for VOC analysis directly from the sampler and 
transfer to the appropriate sample container(s). 

When analyses are required for parameters other than VOCs, mix the 
remainder of the collected sediment to obtain a homogeneous sample, and 
then transfer to the appropriate sample container(s). 
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J. Return the unused portion of the~ sample to the sampling point. 

k. Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

5. Ponar Dredge - Sediment Sa.mpling from Beneath a Deep A •. queous Layer 
(Figure 1 Od). 

a. Attach a srurdy nylon rope or stainless steel cable to the hook provided on 
the top of the dredge. 

b. Arrange the Ponar dredge~ sampler in the open position, setting the trip bar 
so the sampler remains open when lifted from the top. 

c. Slowly lower the sampler to jusl above the sediment. 

d. Drop the sampler sharply into tne sediment, then pull she~rply up on the 
line. thus releasing the trip bar and closing the dredge. 

e. Raise the sampler to the surface and slowly decant any free liquid through 
the screens on top of the~ dredge being careful to retain sediments. 

f. Open the dredge and transfer the sediment to a stainless steel or plastic 
bucket. Continue to collect additional sediment until sufficient material 
has been accumulated. 

g. Collect the first sample for VOC analysis directly from the sampler and 
transfer to an appropriate sample· container(s). 

h. When analyses are required for parameters other than VOCs. mix the 
remamder of the collected sediment to obtain a homogeneous sample. then 
transfer to an appropriate sample: container(s). 

1. Return the unused portion of the sample to the sampling point. 

J. Transfer the sample container(.:;) to a chilled cooler and prepare for 
shipping. 

6. Coring Device - Sediment Sampling from Beneath a Deep A·queous Layer 
(Figure JOe). 

a. 
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Assemble the coring device by i..ru;ening the acetate core into the sampling 
tube. 
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b. 

c. 

d. 

e. 

f. 

g. 

h. 

1. 

J. 

k. 

l. 

m. 

n. 

0. 

p. 

September 1996 

Insert the "eggshell" check valve mechanisms into the tip of the sampling 

tube with the convex surface positioned inside the acetate core. 

Screw the coring point onto the tip of the sampling tube. 

Screw the handle onto the upper end of the sampling tube and add 

extension rods as needed. 

Place the sampler in a perpendicular position to the material to be sampled. 

If using the "T" handle, place downward pressure on the device until the 
desired depth is reached. Then rotate the sampler to shear off the core of 
the bottom, retrieve the device and proceed to Step (o) below. 

If the drive hammer is selected for consolidated sediments. insen the 
tapered handle of the drive hammer through the drive head. 

With the left hand holding the tube, drive the sampler into the material to 
the desired depth being careful to not drive the tube further than the tip of 
the hammer's guide. 

Record the length of the tube that penetrated the sample material, and the 
number of blows required to obtain the depth. 

Remove the drive hammer and fit the keyhole-like opening on the flat side 
of the hammer onto the drive head. In this position, the hammer serves as 
a handle for the sampler. 

Rotate the sampler at least two (2) revolutions to shear off the sample at 
the bonom. 

Lower the sampler handle (hammer) until it just clears the two (:!) ear-like 
protrusions on the drive head. and rotate about 90o. 

Withdraw the sampler by pulling the handle (hammer) upwards and 
dislodging the hammer from the sampler. 

Unscrew the coring point and remove the "eggshell" check valve. 

Slide the acetate core out of the sampler tube. The acetate core may be 
capped at both ends. Collect the first sample for VOC analysis directly 
from the sampler and transfer to the appropriate sample container(s). 

When analyses are required for parameters other than VOC's, transfer the 
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remainder of the sampl~~ to a stainless steel or plastic buc:ket and mix 10 

obtain a homogeneous sample. then transfer to the appropriate sample 

container(s). 

q. Return the unused portion of the sample to the sampling point. 

r. Transfer the sample container(s) to a chilled cooler and prepare for 
shipping. 

D. REFERENCES 

Reproduced in part from OSWER Dire:ctive 9360.4-03. January 1991. 

E. FIGURES 

1 Oa -- Trowel (Scoop) 

1 Ob -- Thin-Wall Tube and Bucket Augers 

I Oc -- Ekman Dredge 

1 Od -- Ponar Dredge 

IOe -·· Coring Device Sampler 
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FIGURE lOa- TROWEL (SCOOP) 
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FIGURE lOb - AUGD~ SAMPLERS 
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FIGURE 10c- EKMAN DREDGE 
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FIGURE lOd - PON.AJ~ DREDGE 
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FIGURE JOe- CORING DEVICE SAMPLER 
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SECTION XI: LEACHATE SAMPLING 

A. REMINDER CHECKLISTS 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards and develop and/or review a safety plan. 

Develop and/or review a sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment: decontaminate or 
preclean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site. to discuss the purpose of the 
sampling event. and to address any safety and security concerns at the site. 

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and 
overnight delivery services (e.g., Federal Express), and recharge of SCBA 
air tanks (local Fire Dept.). 

Become familiar with the impoundment, such as where the waste enters the 
unit. where the waste exits the unit (if applicable), and accessibility to the 
unit. 

If sludge samples are required, refer to Section X of this document for 
additional guidance. 

Prepare your sample containers prior to sampling (label and organize). 
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2. During Sampling Activities 

Document the sampling 1:vent. At a minimwn. include wealher conditions. 
date. time, sampler's narne, phot~>graphs, any deviations fmm the original 
sampling plan, and any problems encountered. 

Collect samples in ordc:r of vo.latilization. Special care is taken when 
collecting VOC samples. 

If necessary, monitor the air in the area where sampling is ·taking place so 
that you can adjust yow· level ctf protection. 

Keep sample bottles in coolers properly preserved. sealed and maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off outside of sample bottl:es prior to placement in c:ooler. 

Sample bottles with preservatives cannot be overfilled (liquid samples). 

Photograph sample containers at sample location. 

3. Post-Sampling Activities 
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Decontaminate all field c:quipment and PPE. if appropriate .. in accordance 
with the Health and Safety Plan. Return all reusable equipment to the 
IEP A warehouse or its place of 1::>rigin. 

Classify all waste generated (i.e., IDW = cuttings, rinse waters. baggies. 
contaminated PPE) and dispose 1Jf properly. 

Keep samples cool; ship or drop off to appropriate laboratory, m 
accordance with BOL SOP for Sampling Packaging and Shipping. 

Separate incompatible wastes so that they are not transpon.~ed in the same 
cooler. 

Seal odorous wastes m the cooler to avoid breathing vapors or odors 
during transponation. 

Make sure water reactive wastes are not transponed with v¥ater or ice. 
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B. EQUIPMENT CHECKLIST 

The selection of the sampling devices should be based upon waste properties (e.g .. liquid 
or solid), site factors (e.g., waste accessibility, waste generation practices. and degree of 
hazard). and the analytes to be quantitated (e.g .• VOCs or heavy metals). Ease of use 
under the site conditions and the degree of hazard associated with using a given deY ice 
should also be considered. Refer to following table to determine equipment needs. 
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PAPERWORK: 

IEPA Identification 
-Safety Training Cer1ification 
--Lab Phone Numbers 
-Site Map & Directions 
--Chemrcal Analysrs Forms 
--Chain of Custody Forms 
== Recerpt for Samples (RCRA sites 
only) 
__ Field Log Forms or Field Log Book 

PROJECT MANAGER: 

Field Logbook 
- Alumrnum Case (for paperwork) 
__ Calculator 

Car.r~ra 

--Camera Battery 
-Pencils & Pens 
==China Markers 

Compass 
--Pocket Knife 
-Emergency Rainge;ar 
--Paper Towels 
==PPE Gloves __ L __ XL 
__pH Paper 

Decon Spray Bottles: 
-- Lrquinox Solution == Deronized!Drstilled Water 

GENERAL SAMPLING; EQUIPMENT 

Sample Bottles 
--Clean Glass Tubes 
--Extra Sample Bottles 
--Extra Bottle Labels 
--Waterproof Clear Tape 
--Visqueen (pre-cut) 
--Utility Knife or Pocl~et Knife 
--Ponable Table 
-Garbage Bags 
==Rain Canopy & Poles 
_Nylon Rope 

Water Garners 
==Paper Towels 
__ Duct Tape 

Maskrng Tape 
==Flashlights & Batteries 

Brnoculars 
==Aiumrnum Foil 
__ Shovel 
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SAMPLING EQUIPMENT CHECKLIST: 
LEACHATES - -

FOR OECON: 

Spray Bottles: . 
Uquiraox Solutac•n 

:=oistilled/Deionized Water 
1/2-Gallon Jugs: 

HCL; dilute to ~· or 10% 
==:uquinox Solutic•n 
__ 01 W;ater 

5-Gallon Sprayers: 
Liquirrox Solutic•n 

--Tap Water 
Extra Gallon!; of 01 Water 

--Paper Towel!; 
_Aluminum Fc,il 

Brushes 
--Plastic Tubs 
--5-Gallon Plas;tic Buckets 
_Gartlage Bag.s 

FOR FIELD MEASUREME:NTS: 

__ Passport 
PID 
FlO 
TVA 

~H/Temp/Millivolt Meter 
Battery: 9-volt 

__pH Buffers:~. 7, & 10 
Radiation Detector 

==:oraeger Pump, Tubes 

PPE, SAFETY & SUPPOFtT: 

Cleamng & Cooling Wil1ter 
==::onnking Water 

Gatorade 
--Ice for Drinking Water 
--Hand Soap/Goop 
--First Aid Kit 
--Insect/Tick Repellant 

Sunscreen 
--Frre Extrnguishers 
--Walkre Talkie1s 
--Full-Face Resprrators 
__ canridges 
__ SCBAs 

Cylinders 
--Field Charrs 
==Disposable Elootres 
__ Tyvek 
__ Saranex 
__ Raingear 
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SEALING a, TRANSPORTATION 

__ Cooler.&; 
_Blue IC'! 

_Dry ICE1 
Regular Ice 

--Large Uners for Coolers 
-1-Gallctn Ziplock Bags 
--Quart ;::rplodt Bags 
--Large FDA Cooler Bags 
--Evidenc:e Tape 
==Strappttng Tape 

SPECIFIC SAMPLING 

EQUIPMEN'r: 

Refer to the mppropriate Sampling 
Equipment Chedtlist referenced. 



C. PROCEDURES 

Collection of leachate samples may involve the collection of liquid. sediment. sludge. or 
soil samples. depending on where the leachate is found. For instance. if leachate migrates 
from its source, it could come in contact with soil or with a stream. When sampling 
leachate. it is very imponant to document the source of the leachate and its flow paths. 
surrounding surface drainage patterns, and locations and flow direction of streams and 
intermittent streams. This information is needed to interpret and compare a..'1alytical 
results to appropriate water quality standards. Document the samples with photos and a 
well-drawn site map with sample locations, leachate flow paths and surface drainage 
patterns. 

Take extra safety precautions when filling sample bottles that contain preser\'atives. 
Violent reactions could occur between the leachate and the preservative. Consider using 
unpreserved VOC bottles to avoid loss of volatiles. If unpreserved bottles are used. 
inform the lab and make a notation on the sampling paperwork. For leachates that react 
with the HCL preservative, use a vial without the HCL preservative and label it with the 
words .. NOT ACIDIFIED." The lab will then rWl the sample more quickly to comply 
with the shoner holding time for unpreserved VOC samples. A sample of a vial can be 
seen on Figure lla. Make sure appropriate protective gear is worn and all necessary 
safety precautions are taken prior to collecting samples. 

1. Liquid Sampling 

Refer to Sections IV (Surface Impoundments) and IX (Surface Water) for the 
appropriate sampling technique. The sample collector might consider compositing 
leachate samples if he/she is trying to evaluate compliance with 35 lAC. Pan 304 
effluent standards (see Section 304.1 04). 

2. Sediment Sampling 

Refer to Section X (Sediments). 

3. Sludge Sampling 

Refer to Section X (Sediments). 

4. Soil Sampling 

Refer to Section VI (Surface and Subsurface Soils). 
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D. REFERENCES 

Illinois Environmental Protection Agency, Remedial Project Managemen·r Section. 
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Methods & Procedures Manual for Activities Undenaken Under tj1e PreliminaJ"\· 
Assessment/Site Inmection Program. J 987. 
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SECTION XII: SAMPLING FOR LEAD-BASED 
PAINT CIDPS AND DUST 
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SECTION XII: SAMPLING FOR LEAD-BASED 
PAINT CIDPS AND DUST 

The following procedures are recommended for the investigation of complaints related to the 
uncon1rollcd removal of lead-based paint from exterior surfaces such as water towers. bridges. 
homes. and commercial buildings. If further guidance is needed, please contact Connie Sullinger 
with the Office of Chemical Safety at 217-785-0830. 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

September 1996 

Review the site safety plan (SSP) if one exists. If a SSP is not available. 
assess site hazards and develop a SSP. A computer program has been 
developed to help generate a SSP and is available from the Health and 
Safety Unit. Alternatively, a generic, fill-in-the-blanks, SSP is provided 
in Section XV. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Bring enough clean water for rinsing, cleaning and cooling: off. 

Schedule lab time and order your bottles 2 weeks in advance. 

Be prepared to sample in extreme weather conditions, if applicable. 

Schedule a meeting prior to the trip to ensure all sampling team members 
understand their role and responsibilities. 

If necessary. contact owner/operator prior to the trip to schedule the 
sampl_ing event to gain access to the site, to discuss the purpose of the 
~phng event, and to address any safety and security concerns at the 
sue. 

Identify l~al sup~liers of sampling expendables (e.g., ice, plastic bags) 
and ovex:rug:ht delivery services (e.g:., Federal Express), and recharge of 
SCBA a1r tanks (local Fire Deparunent). 

If possible, arrange to have the complainant or another infonned 
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individual available to identify the areas of contamination. Removal 
methods such as sanding or abrasive removal create fme dust tllat may nor 
be obvious to the eye once depCisited onto horizontal sud aces. An 
eyewitness can make the g:athering of samples easier and more accurate. 

High priority should be gi·ven thoSI: siteS that involve potemital exposure 
to children six and under and pregllant women. 

If the removal involves a single family, multi-family residc:nce. or day 
care center, contact the Illinois Deparanem of Public Hc:alth contact 
person listed on Attachment A. For complaints in Cook County. contact 
Cheryl Walls with the Cook County Deparonent of Public H1!:alth at 708-
445-2530. For complaints in the City of Chicago, contact Cato Kirksey 
with the City of Chicag:o Dcparnnent of Health at 312-746-6589. 
Conducting the removal of !lead-based paint from residential st111ctures and 
daycare facilities in a manner not .allowed by the Illinois Dc:-pan.ment of 
Public Health is a violation of the Lead Poisoning Prevention Act. 

Prepare your sample conta.iners pri:or to sampling (label and organize). 

2. During Sampling Activities 

Document the sampling event. At a rnlllll1lwn, include weather 
conditions, date, time. sampler's name, photographs, any deviations from 
the original sampling plan, and any problems encountered. 

If necessary, monitor the air in the area where sampling is tal:ing place so 
that you can adjust your lc:vel of protection. 

3. Post-Sampling Activities 
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Decontaminate all field equipment and PPE if appropriate, i1r1 accordance 
with the Health and Safety Plan. Rerum all reusable equipment to the 
IEP A warehouse or its place of origin. 

Classify all waste generated (i.e .. IDW = cuttings, rinse wat1:rs, baggies, 
contaminated PPE) and dispose of properly. 

12.3 



B. EQUIPMENT CHECKLIST 

Soil sample bottles and trowels should be taken to the site for the coUection of 
waste residues. leaded dust, and potentially contaminated soil. 

Disposable wipes-The following wipe media have been found to be sufficiently 
durable under field use and have demonstrated acceptable recovery rates (80-
120%): "Little Ones Baby Wash Clothsn.t", "Little Ones Baby Wipes Narural 
Formula TM", Little Ones Baby Wipes Lightly ScentecfM" , "Pure and Gentle Baby 
Wipes™". "Fame Baby Wipes™". and individually-packaged "Wash'n Dri 
Wipes™". Wipes should not contain aloe. 

Disposable gloves in order to prevent cross-sample contamination from hands. 
(Latex surgical gloves are acceptable for this type of sampling.) 

Template Options 

a. 

b. 

September 1996 

Masking tape can be used to defme the area to be wiped. If using 
masking tape, take along a measuring tape in order to define the area 
sampled. 

Disposable templates can be used, especially for floors, and are typically 
1 ft~. Templates are usually not used for windows due to the variability 
in size and shape. 
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~---------------------------------~~~~~~~~---------·----------------~ SAMPLING EQUIPMENT CHECKLIST 

PAPERWORK: 

IEPA ldentificatio~" 
.==safety Training Certification 

Lab Phone Numbers 
--Site Map & Directions 
--Chemical Analysi!> Forms 
--Chain of Custody Forms 
=::-Receipt for Samples (RCRA sites 
only) 
__ Field Log Forms e>r Field Log Book 

P.ROJECT MANAGEI~: 

Field Logbook 
==Aiummum Case (for paperwork) 

Calculator 
==Camera/Battery/Film 
__ Disposable Wipes 
__ Penc:ls & Pens 
__ Measuring Tape 
__ Disposable Templ<~te 
__ China Markers 
__ Compass 
__ Pocket Knife 
__ Emergency Rainge!ar 
__ Paper Towels 
__ PPE Gloves __ L __ XL 

__pH Paper 
__ Decon Spray Bottlt!S: 

__ LIQUinox Sc>lut1on 
__ De1omzed/D1stilled Water 

GENERAL SAMPLINC; EQUIPMENT 

I 
Sample Bottles 

__ Extra Bottle Labels 
__ Waterproof Clear Tape 
__ V1squeen (pre-cut) 
__ Utility Knife or Pocl<et Knife 
__ Portable Table 
__ Garbage Bags 
__ Ram Canopy & Poles 
__ Nylon Rope 
__ Water Garners 
__ Paper Towels 
__ Duct Tape 
__ Mask1ng Tape 
__ Flashlights & Batteries 
__ Bmoculars 
__ Aiummum Foil 
__ Shovel 
__ Trowel/Sampling Spoons 
__ Machete 

FOR DECON: 

Spray Bottles: 
___ Liquinox Solution 
_Distilled/Deionized Water 

112-Gallon Jugs: 
_HCl.; dilute to 5 or 10% 
_Liquinox Solul:ion 
_DIWater 

5-Gallon Sprayer~;: 
__ LiQLJiinox Solulion 
___ Tap Water 

_Extra Gallons of 01 Water 
_Paper Towe!lS 
_Aiummum Foil 
_Brushes 
__ Plastic Tub!> 
__ 5-Gallon Plc:1stic Buckt!ts 
_ Gart>age Bags 

FOR FIELD MEJ~SUREMENTS: 

__ Passport 
_PID 
_FlO 
_pHIT emp/Millivolt Metor 
_Battery; 9-VCIIt 

_pH Buffers; •4, 7, & 10 
_ Rad1at1on DE!tector 
__ Draeger Pump, Tubes 

PPE, SAFETY & SUPPOIU: 

__ Cleaning & Cooling Water 
__ Dnnking Water 
__ Gatorade 
__ Ice for Drrnk1ng Water 
__ Hand Soao/Goop 
__ First A1d Kit 
__ Insect/Tide. Repellant 
__ Sunscreen 
__ F1re Ext1ngu1shers 
__ Walkie Talk1e~s 
__ Full-Face Respirators 
__ Cartridges 
__ SCBAs 
__ Cylinders 
__ Field Cha1rs 
__ Disposable Booties 
__ Tyvek 
__ Saranex 
__ Ramgear 
__ Cotton Coveralls 
__ Insulated Coveralls 
__ Steel-T oed/Sihanked Boots 
__ Insulated Pac:k-Boots 

__ Nitrile/Butyl P.ubber/Nel)prene Gloves 
__ Glove Liners 

SEALING & TRANSPORT A TII)N 

_COOh!!rs 
__ Blue Ice 
_Dry lc:e 
_Regular Ice 
_Large! L1ners for Coolers 
_ 1 -Gallon Z1p1ock Bags 
_auarl Z1ptodc. Bags 
_Large! FDA Cooler Bags 
_Evide·nce Tape 
___ Strapping Tape 

__ Hardhat/Face Shields J 
'--'----------·-
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C. SAMPLING PROCEDURES 

1. Sampling Soil for Waste Residue (Chips and Dust) 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

J. 

J. 
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The scraping of lead-based paint generates chips and dust that are found 
within a few feet of the building. Check to see if paint chips are present. 
Examine grass and soil carefully for contamination. Chips and dust can 
quickly filter through grass and loose soil and therefore may not be 
apparent without close inspection. 

Soil samples should be taken within the top few inches of soil. Make 
drawings of sample locations relative to the source area. 

Take a sample of the lead-based paint waste residue. If possible. take 
enough sample (at least 100 grams or 4 oz. by weight) so that a Toxicity 
Characteristic Leaching Procedure (TCLP) for waste characterization can 
be run if needed. 

Samples should be obtained of potentially impacted off-site areas to 
indicate dispersion of the lead from the source area. Focus on children ·s 
play areas, gardens and areas of bare soil. 

Lead paint dust can be present but invisible. If wipe samples are 
necessary, take samples in locations most likely impacted by the deposition 
of leaded dust from the removal operation. 

If the age of the housing leads you to suspect the presence of lead-based 
paint and target populations {children 0-6 years and pregnant women) are 
present. the laboratory tum-around time should be ~ days. Contact 
OCS for arrangements. 

Soil and wipe samples should be analyzed for TOTAL lead. If a waste 
classification is needed. the waste residue samples should be analyzed for 
TCLP extractable lead. 

Take pictures of the site and potential contamination. 

A copy of the analytical results should be sent to Connie Sullinger in the 
Office of Chemical Safety, #28. 

The approximate age of the housing should be noted due to the fact that 
lead-based paint was banned from use in residential exterior and interior 
household paint in 1978. The highest concentrations of lead, up to 50%, 
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can be found in those pain'ts marketed and used before the 1 940s. 

2. 'Wipe Sampling for Settled Lead Dust 

a. Outline Wipe Area 

1. Floors-apply masking tape to area of about I rr or use disposable 
template. The masking tape should be positioned in a straight line 
and comers should be nominally perpendicular. A void "touching the 
area to be wiped while pun:ing tape or template in place. 

2. Window sills or other rectangular surfaces--Apply t'o\'O strips of 
masking tape across the sill to define a wipe area at least 0.1 ft: in 
size (approximately 4 inches x 4 inches). 

3. For irregular surface:s, it will not be possible to do this. Instead. it 
will be necessary to measure the area sampled following the 
procedures in d. 

b. Obtain disposable wipe--When using a container that dispenses wipes 
through a pop-up lid, dispose of the first wipe in the dispenser. Rotate the 
container before starting to ensure liquid inside the containe:r contacts all 
of the wipes. 

c. Conduct wipe sampling 
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1. Place the wipe at one come:r of the surface to be wip1!:d with wipe 
fully opened and flat on the! surface. 

2. With the fingers together, grasp the wipe between the thumb and 
the palm. Press down firmly, but not excessively with both the 
palm and fingers (do not use the heel of the hand). For square 
areas, wipe side-to-side with as many "S"-like motions as are 
necessary to completely cover the entire wipe arc:a. Exening 
excessive pressure on the wipe will cause it to curl. Exening too 
little pressure will result i:n poor collection of dust. Attempt to 
remove all visible dust from the wipe area. 

Fold the wipe in half with the contaminated side f•1,cing inward. 
Once folded. place in the top comer of the wipe area. Repeat 
wiping the area v;ith "S"-like motions, but move in a top-to­
bottom direction. Whe:n finished, fold the witpe with the 
contaminated side: facing inward and place wipe in sampling 
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container. 

For rectangular areas such as window sills. two side-to-side passes 
must be made, the second pass with the wipe folded so that the 
contaminated side faces inward. It is not necessary to \\ipe the 
entire window but do not wipe less than 0.1 tr (approximately 4 
inches x 4 inches). 

d. After sampling, measure the surface area wiped to the nearest eighth of an 
inch. The size of the area wiped must be at least 0.1 rr in order to obtain 
an adequate limit of quantitation. 

e. Wipe samples should be analyzed for TOTAL lead. 

D. REFERENCES 

United States Department of Housing and Urban Development. Guidelines for the 
Evaluation and Control of Lead-Based Paint Hazards in Housing., June 1995. 

See Also: 

American Society for Testing and Materials. ASTM Standards on Lead-Based Paint 
Abatement in Buildings. ASTM, Philadelphia, PA., November 1994. 
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SECTION XID: ASBESTOS SAMPLING 

PREFACE 

• 

• 

After November 28. 1992, the Asbestos Hazard Emergency Response Act (AHER.A.) 
requires all persons inspecting for asbe~os or designin~ or ~onducting asbe~tos response 
actions in public and commercial buildmgs to be accredited m accordance wtth the Model 

Accreditation Plan 

Inspecting is defined as: 

an activity undertaken to detennine the presence or location, or to assess the condition of 
friable or nonfriable Asbestos Containing Building Material (ACBM) or suspected ACBJ\t 
whether by visual or physical examination, or collecting samples of such material. 

• Public and commercial buildings are defined as follows: 

• 

" the interior space of any building which is not a school building; 

includes industrial facilities, office buildings, government-owned buildings. colleges. 
churches. hospitals, stores, factories, etc.; 

" excludes residential apartment units of fewer than 10 units and detached single 
family homes. 

Persons who violate these requirements are subject to penalties of up to $5,000 per 
day, per violation. 

When Bureau of Land personnel encounter ACBM or suspected ACBM in public or commercial 
buildings thev should contact the Bureau of Air Field Operations Section to request assistance and 
guidance. 

A. REMINDER CHECKLIST 

The following specific procedures should be followed to prepare aqueous sample 
bottles. 

Use only unused pre-cleaned glass bottles (polypropylene should be avoided since 
problems of particulate being released into water samples have been reported.) 
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Before use the bottles should be rinsed twice by filling one-third full ,,.ith fiber-free 
water and shaking vigorously for 1thirty seconds. 

B. EQUIPMENT 

The appropriate equipment for sampling asbestos depends on the media h>:ing sampled. 
Refer to the media specific sampling prm::edures (e.g. waste piles. soils. sediments. surface 
waters) for a description of the appropriate equipment to be used for samplin.!; for asbestos. 

1. Sample container for Bulk I Solid Samplc:s should be an unused 3 5rmn canister or 
zip lock bag or pre-cleaned screw--capped 4 ounce wide mouth glass jar. 

2. Sample container for Aqueous Samples should be an unused, pre-clc::aned one liter 
glass bottle (see checklist above). 

C. PROCEDURES 

Refer to the procedures in this manual which are specific to the media being sampled. No 
more than a "thimble full" is required for bulk samples. 
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SECTION XIV: SURFACE WIPE SAMPLING 

A. REMINDER CHECKLIST 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards, and develop and/or review a safety plan. 

Develop and/or review sampling plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling equipment and supplies: 

Wipe media (as appropriate). 
3" X 3" soxlet extracted conon gauze pads. 
7 em (2.8-inch) Whatman 42 filter paper. 
Commercially available baby wipes (see Lead-Based Paint 
Residue Method below). 

Wipe solvent (as appropriate). 
Distilled, Deionized water. 
Hexane (Pesticide grade). 
Other appropriate organic solvent (Pesticide grade or 
equivalent). 

Sample containers (glass with Teflon® lined lid). 

Disposable gloves, at least one pair for each sample and compatible with the 
solvent used. 

Metal Ruler (approximately 6-inches or larger) graduated in 
centimeters. 
Masking template for sample area of 100 cm1. 

Prepared template ( 1 0 em X l 0 em), or 
Non-corrugated cardboard (such as plain manilla file folders -
no colors) for making templates. 

Masking tape to hold templates in place. 
X-Acto® or equivalent knife for cutting templates in the field or to 
fit odd shaped surfaces. 
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Prepare sample containers (by inserting wipes and solvent m each l if 
appropriate. 

Obtain waste container for used PPE, used templates and excess sol\'ent. 

Schedule lab time two weellcs in advance when possible. 

Be prepared to sample in e"treme climatic conditions. 

If necessary, contact the sit.e ov.ner/operator prior to the sampling event to 
obtain pennission to gain access tCI the site, to discuss the purpose of the 
sampling, to address any safety and security concerns at the~ site. and to 
coordinate replicate samples if requ~:sted by the oMter/operator. 

Determine the number and type of QA/QC samples necessary for the 
sampling objectives. 

Sample documents and chain-of-custody fonns. 

Camera and film or videocam, as ne:cessary to document sample location. 

Cooler and icepacks to maintain 4°C during sample shipment. 

When necessary, packing materials for shipping the sample(s). 

2. During Sampling Activities 
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Document the sampling event. At a minimum. the ambient temperature. 
date. time. sampler's name, photos o:r video. any deviations from the original 
sampling plan. and any problems encountered. 

Collect the samples in areas ofleast expected contamination first. 

Collect any media blanks before co:tlecting samples. 

If necessary monitor air in breathing zone of sampler to determine if 
respiratory protection level is appropriate. 

Wipe off sample bottles prior to plc:lcing in cooler. 

Change outer disposable gloves between individual wipe sample locations. 

Keep sample bottles in coolers at 4°C, sealed and maintain chain of custody. 
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3. Post-Sampling Activities 

Decontaminate all field equipment and PPE if appropriate. in accordance 
with the Health and Safety Plan. Return all reusable equipment to the IEP A 
warehouse or its place of origin. Label any malfunctional equipment and 
notify its custodian. 

Classify and properly dispose of all waste generated properly. 

Keep all samples cool and ship or deliver to appropriate laboratory. 

B. PROCEDURES 

1. Field Quality Assurance and Quality Control 

a. Prevention of Cross Contamination 

By its nature wipe sampling involves a lot of hand contact with various 
swfaces that may easily result in cross contamination. The key to prevention 
is the appropriate sequencing of actions to eliminate opponunities for cross 
contact. Performing a "dry run" of the sampling process should identify 
adjustments that need to be made. Details like having: the waste container 
open and ready, the sample bottles pre-labeled, spare gloves accessible. etc. 
are key to preventing the entire sampling and analysis effort being negated 
because of cross contamination. 

Because the wipe sampling involves so much hand contact. frequent glove 
changes are necessary to avoid cross contamination. Therefore the gloves 
selected should be economical, yet be compatible with the solvent used and 
not contribute contamination of itself. Depending upon the contaminant and 
solvent media, an inner protective glove of more durable 
construction/materials may be combined with a cheaper outer glove which 
is changed frequently (with each sample). It may also be helpful to v.Tap the 
exterior of sample containers. 

b. QAJQC Samples 
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Where the potential exists for pre-existing contamination of the sample 
media. media blanks should be obtained. In the case of wipe samples this 
would include using the gloves, solvent and wiper to wipe one of the 
templates and then containerizing the exposed wiper in a sample jar just like 
an objective sample would be handled. Of course the number of blanks used 
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and whether they would be analyzed would depend upon tirte sampling 
objectives and the outcome of the ot~ective samples analyses. It would not 
be necessary to actually analyze the: blanks if the objective s'lmples were 
non-detect or below a level of regulatory concern for the comaminants of 
interest. Generally one blank should be collected for every ten ·wipe samples 
taken at a sampling session. 

2. Selection of Methodology 

With the exception of a few chemicals, such as lead and polychlorinate:d biphenyls. 
there are not currently any widely accepted protocols for determining acceptable 
levels applicable to wipe samples. This fact significantly limits the applicability of 
wipe samples as proof of cleanup to levels protective of human health and the 
c~nvironment. However, this may change in the future. On the othe·r hand wipe 
samples are currently useful in. detenllining the presence or absence of 
contamination. within the detection range of the analytical method. 

Most current wipe sample methodo1ogies specify a 100 cm2 area of substrate being 
wiped. While increasing the area and then scaling back the results can increase the 
sensitivity, by effectively lowering the det1:ction limit per area, there: is a greater 
chance that the wipe material will become abraded and sample will be lost. 

The selection of solvent is also important. The solvent used must readily dissolve 
the contaminant(s) of interest and yet be compatible with the analytical method. 
Solvents of suitable purity are also important and purity level should be selected in 
consultation with the lab. Common solvents are Dl or Nanopure watc::r, methanol, 
hexane and methylene chloride. Also to b: considered is that the solvent chosen 
should not damage the surface being samp1ed. When skin is the sampled surface. 
only water should be used as other solvents may increase the absorption of 
contaminants through the skin. When conducting the sampling. the: wipes used 
should be wetted consistently with the solv,:nt, the wipe conducted and the sample 
sealed in the sample containers quic:kly to assure consistent transfer and retention of 
the contaminant(s) of interest. To assure consistent wening it is often n::commended 
that wipes be pre-wened in the sample containers with a measured amount of 
solvent and be allowed to equilibrate. 

Selection of the sample location affects the consistency of wipe samples in that 
smooth surfaces. such as glass. metal. and painted surfaces. are more likely to result 
in maximal transfer of contaminant(s) to tine wipe while rougher surfaces such as 
unsurfaced concrete, brick or textiles are more likely to retain more of the 
contaminant(s) in pore spaces and other crc:vices which the wipe cannot effectively 
reach. Wiper materials such as glass wool may be more effective: on rougher 
surfaces. Other materials used as wipers include glass wool. analytical chemist's 
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filter paper. gauze pads. 

3. Sample Locations 

There are three strategies for selection sample locations. The first is to randomly 

select the sample locations. This is generally appropriate when a relatively large 

number of samples will be taken and statistical manipulations are anticipated of the 

sample data The number of samples and the determination of random locations can 

be determined in a similar manner used for other surface media sampling. 

The second strategy is to sample areas of suspected high contamination. These can 

be selected based on visual Stains or proximity to a suspected source. Consideration 

of the means of contaminant transpOrt and the affinity of the receiving surface for the 

contaminant can also indicate likely locations of high contamination. This strategy 

is most applicable for initial screening for the existence of contamination. 

The third strategy is to sample areas that are most likely to form part of a future 

expose pathway. For instance, these might be areas where skin contact is likely or 

where high contact is likely with secondary surfaces such as shoes that can transfer 

the contaminant to tertiary surfaces which may have high skin contact rates. such as 

residential carpets. This strategy can be employed to confirm cleanup when 

relatively few samples will be taken. 

4. Sample Collection 

a. TSCA PCB Sampling Method l.l.J 
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If the surface to be samples is smooth and impervious (e.g .. rain guners. 

aluminum house siding). a wipe sample should indicate whether the cleanup 

has sufficiently removed the PCBs. These surfaces should be sampled by 

first applying an appropriate solvent (e.g., hexane) to a piece of 1 I em filter 

paper (e.g., Whatman 40 ashless, Whatman "50" smear tabs, or equivalent) 

or gauze pad. This moistened filter paper or gauze pad is held with a pair of 

stainless steel forceps and used to thoroughly swab a 1 00-cm~ area as 
measured by a sampling template. 

Care must be taken to assure proper use of a sampling template. Different 

templates may be used for the variously shaped areas which must be 

sampled. A 100 em~ area may be a 1 0 em x 10 em square. a rectangle (e.g., 

1 c~ x I 00 em or 5 em x 20 em), or any other shape. The use of a template 

assistS the sampler in the collection of a 1 00 cm2 sample and in the selection 

of representative sampling sites. When a template is used it must be 
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thoroughly cleaned between samples to prevent contamination of subsequent 
samples by the template. 

The wipe samples should be stored in precleaned glass jars at 4° C. Before 
collection of verification samples, the selected filter paper or gauze pad and 
solvent should be used to gc~nerate a field blank. 

Wipe sampling is inappropriate for surfaces which are porot;:s and would 
absorb PCBs. These include wood and asphalt. Where possible. a discrete 
object (e.g., a paving brick) may be removed. Otherwise. chisels. drills. 
saws. etc .. may be used to remove a sufficient sample for analysis. samples 
less than I em deep in the surface most likely to be contaminate·d with PCBs 
should be collected. 

The approved IEP A QAPpl for TSCA samples specifies that the appropriate 
container for wipe samples is 125 ml amber glass jar with a T ef~ton lined cap 
that is stored at 4° C. 

The PCB Inspection Manual 3 inditcates that isooctane be usc:d instead of 
hexane and also indicates that using a rubber glove to hold the paper or pad. 
dip it into isooctane and to thoroughly rub it over a 100 em: area is 
acceptable. 

b. NIOSH Chlorinated Dioxin and Furan Method 4 
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Surface samples for PCBs. PCDFs, and PCDDs will be colleclled according 
to the wet-wipe protocol established by the New York State Depanment of 
Health for surfaces in the Binghamton state Office Building. This wet-wipe 
protocol was also used to assess these contaminants resulting from 
transformer fires in San Francisco and Tulsa. 

The surface wipe samples are collected using 3" x 3" soxlet exuacted cotton 
gauze pads. The sampling procedure consists of marking off a surface into 
0.25 m~ areas using a template or an appropriate measuring device. Each 
area is wiped with a 3" x 3" gauze pad which has been wetted with 8-ml of 
pesticide grade hexane. The wet wipe sample pad is wiped in two directions 
(the second direction is performed at a 90° angle to the first din:ction). Each 
gauze pad is used to wipe only one 0.25 m:! area. The gauze pc:1d is placed in 
a glass sample container equipped with a Teflon® lined lid. 

Each PCB wipe sample willl consist of a single sample from a:n area of 0.25 
m~. The four PCDFIPCDD gauze pads are composited and treated as a single 
sample to attain an acceptable dete,::tion limit. 
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c. OSHA Method 5 

This procedure is used in conjunction with other situation specific 
information· to establish whether or not there is a health risk due to a potent1al 
for dennatitis and/or that a hazardous quantity of a material can be absorbed 
through the skin on contact with a sampled surface. It can also be used to 
evaluate potential ingestion hazards. 

Using a clean, impervious disposable glove, remove a "'\\11atman 4~' 7-cm 
(2.8-inch) filter from its box. Moisten the filter with water (unless other 
collection media have been specified). If possible, wipe approximately 100-
cm= of the area with the moistened filter. Without allowing the filter to 
contact other surfaces, fold it with the exposed side in. and then fold it o\·er 
to form a 90° angle in the center of the filter. Place a filter. angle first. imo 
a clean glass vial, replace the top, and seal it with evidence tape. 

A blank filter also moistened with water (or the collection medium) should 
be submitted in a separate vial to the laboratory with the samples. 

OSHA has a field screening test for carcinogenic aromatic amines in which 
5 drops of methanol replaces the water and is placed in the center of the filter 
paper. After sampling, 3 drops of fluorescamine is applied to the 
contaminated area of the filter and one drop to a non-contact area of the filter 
as a blank indication. After a reaction time of 6 minutes. the filter is 
irradiated with 366 nun ultraviolet (l.N) light. Differential discoloration of 
the blank and sample area is presumptive for aromatic amine contamination 
and another sample should be obtained with the methanol solvent and sent 
to a lab for confirming analysis. The aromatic amines which tum yellow 
with fluorescamine are: Benzidine. 4.4'-Methylene bis(:2-chloroaniline). 
3.3'-Dichlorobenzidine. alpha-Naphthylamine. beta-Naphthylamine. and 
4-Aminobiphenyl. 

d. Lead-Based Paint Residue Method 

See Section XII for specifics on wipe sampling for lead dust. 

e. Generic Considerations 
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When a specific sampling methodology is not specified for contaminant(s) 
of interest. several factors need to be considered. The first is that the 
materials used for sampling are compatible with the contaminant(s) and do 
not degrade or change the contaminants in a manner that precludes their 
subsequent det~ction. The second factor is that the size of the area sampled 
must be propon10ned such that the analytical method used will detect a mass 
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of contaminant that when related 10 the area sampled will be within the 
range of the "'clean" threshold target value. The third factor is that the 
analytical method chosen must be ior the chemical speciatior.. upon which 
toxicity values are based (i.,e .• ionized vs. total metal speciation). 

C. REFERENCES 

1. Verification ofPCB Spill Cleanup by Sampling and Analysis. USEPA (August 1985). 
EPA-560/5-85-025; pages 41 and 42. 

2. Quality Assurance Program Plan. Illinois EPA, Toxics Substances Control Act. PCB 
Inspection Program (August 1990); Section 6, page 2 of3. 

3. PCB Inspection Manual, USEPA (DRAFT-November 1992), page 5-16. 

4. Final Test Plan. Sampling and Analysis ofSurfa.ces and Air for Polychlorinated 
Biphenyls. Dibenzofurans and Dibenzodioxi.ns: Annex Building, New Mexico State 
Highway Department, NIOSH (DRAFT -August 1985). 

5. "U.S. Ocupational Safety and Health Administration. Office ofScience and Technical 
Assesment. Sampling for Surface Contamination: Section I - Chapte:r 2 of OSHA 
Technical Manual, OSHA Instruction TED St~ries, No. 1.15. Washington, D.C. : U.S 
Depanment ofLabor, May 24, 1996. 
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SECTION XV: SAMPLING WITH THE GEOPROBE 

A. REMINDER CHECKLISTS 
' 

1. Pre-Sampling Activities 

September 1996 

Assess site hazards and develop and/or review the site safety plan. 

Develop and/or review the ~piing plan. 

Establish purpose(s) of sampling. 

Obtain necessary sampling and monitoring equipment; decontaminate or 
pre-clean the equipment, and ensure that it is in working order. 

Schedule the Geoprobe unit for use as well as an operator. 

Bring enough clean water for rinsing, cleaning, and cooling off. 

Schedule lab time and order bottles. 

Be prepared to sample in extreme weather conditions. 

Schedule a meeting prior to the trip to ensure all sampling members 
understand their roles and responsibilities. 

Schedule a JULIE or DIGGER meet. 

Review site geology, hydrogeology, and potential contaminants and their 
behavior. 

If necessary, contact owner/operator prior to the trip to schedule the 
sampling event, to gain access to the site, to discuss the purpose of the 
sampling event. and to address any safety and secwity concerns at the 
site. 

Identify local suppliers of sampling expendables )e.g. ice, plastic bags, 
overnight delivery, and recharge of SCBA air tanks if necessary. 

Prepare your sample containers prior to sampling (label and organize). 

15.2 



2. During Sampling Activities 

Document the sampling event- at a minimum include weath~r . 
conditions, date, time, sampler's name, photographs. any de\'Jauons 
from the original sampling plan, and any problems encountered. 

Collect samples in order of volatilization. Special care is needed when 
collecting VOC samples. 

If necessary monitor the air in the area where sampling is taking place 
so that you can adjustyourt level of protection. 

Keep sample bottles in coolers properly preserved. sealed. and maintain 
chain of custody. 

Never composite VOC samples. 

Wipe off the outside of the sample bottles prior to placement in cooler. 

Perform a general site survey prior to site entry. 

Identify all sampling locations. If required, the proposed locations may 
be adjusted based on site access, property boundaries, and surface 
obstructions. All locations must be utility-cleared. 

Always take background samples from the same soil types and from 
similar depths as the on-site samples. · 

3. Post-Sampling Activities 

September 1996 

Decontaminate all field equipment. and PPE if appropriate. in 
accordance with the Health and Safety Plan. Return all usable 
equipment to the IEPA warehouse or its place of origin. 

Classify all waste generated (i.e. IDW, baggies, contaminated PPE) and 
dispose of properly. 

Keep samples cool: ship or drop off to appropriate laboratory. 

Separate incompatible wastes so that they are not transponed in the 
same cooler. 
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Seal odorous wastes in a cooler to avoid breathing vapors or odors 
during transponation. 

Transcribe field notes to memorandum form or report form and submit 
to the Bureau File, include photographs and a sketch of the site \\ith 
sampling locations clearly identified. 

B. EQUIPMENT CHECKLIST 

See the checklist on the following page for appropriate sampling equipment. 
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L. 

PAPERWORK: 

IEPA Identification 
-=Safety Trammg Certification 

Lab Phone Numbers 
-Sne Map & 01rect1ons 

- Chem1cal Analysis Forms 

SAMPLING EQUIPMENT CHECKLIST 

FORDECON: 

Spray Bottles: 
Llauinox Solution 

-Distilled/DeiOniZed Water 

Y:r-Gallon Jugs: 

--Chain of Custody Forms 

-Receipt for Samples (RCRA sites only) 

==Field Log Forms or Field Log Book 

HCL: dilute to 5 or 10% 
- Liquinox Solution 
--DIWater 

PROJECT MANAGER 
__ Field Logbook 
__ Aium1num Case (for paperwork) 

__ Calculator 
__ Camera 
__ Pencils & Pens 
__ Ch1na Markers 
__ Compass 
__ Pocket Knife 
__ Emergency Raingear 
__ Paper Towels 
__ PPE Gloves 

_pH Paper 
__ Decon Spray Bottles: 

__ L1qumox Solutron 
__ De1on1Zed/Distilled Water 

GENERAL SAMPLING EQUIPMENT 

_ Geoprobe and Operator 

_Sample Bottles 
_Extra Bottle Labels 
_Waterproof Clear Tape 

_ V1squeen (pre-cut) 
__ Uiihty Knrfe or Pocket Knrfe 

_Po11able Table 
_ Gartlage Bags 

_Ram Canopy & Poles 
__,_Nylon Rope 
_Water Camers 
_Paper Towels 
_Duct Tape 
_Maskmg Tape 
_Flashlights & Battenes 
_Binoculars 
_Aiummum Foil 
_Shovel 
_Trowel/Sampling Spoons 
_Machete 
_Extra Tub1ng 
_Penstalllc Pump 
_Bailers 
_Disposable Filter Cartndge 
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5-Gallon Sprayers: 
__ Liqumox Solution 

_Tap Water 
_Extra Gallons of 01 Water 
_Paper Towels 
_Aluminum Foil 
_Brushes 
_Piasbc Tubs 
_5-Gallon Plastic Buckets 
_Gart:lage Bags 

FOR FIELD MEASUREMENTS: 

_Passport 
_PID 
_FlO 
__pHIT emp/Millivott Meter 

_Battery; 9-volt 

__pH Buffers: 41, 7. & 10 
_Radiation Detedor 

_Draeger Pump. Tubes 

PPE, SAFETY & SUPPORT: 

_Cleaning & Cooling Water 
_Drinkrng Water 
_Gatorade 
_lee for Dnnking Water 

_Hand Soap/Goop 
_First Aid Kit 
_Insect/Tick Repellant 
_Sunscreen 
_Fire Ext1ngu1shers 
_Walk1e Talk1es 
_Full-Face Resp1rators 
_Cartndges 
_SCBAs 
_Cylinders 
_Field Cha1rs 
_Drsposable Boohes 
_Tyvek 
_Saranex 
_Ra1ngear 
_Cotton Coveralls 
~Insulated Coveralls 

_Steel-T oed/Shanked Boots 

_Insulated Pack-Boots 
_HardhaVFace Shrelds 

_Nrtnle!Butyl Rubber/Neoprene Gloves 
_Glove Lrners 
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SEALING & TRANSPORTATION 

_coolers 
_Blue lee 
_Dry lee 
_Regular Ice 
_Large Lrners for Cooler$ 

_1-Gallon ZiplOdc: Bags 

_Quart Z1plock Bags 

_Large FDA Cooter Bags 
EVIdence Tape 

==Strapprng Tape 
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C. COMPLETE GEOPROBE EQUIPMENT LIST 

The following is a list of equipment that is necessary to operate the Geoprobe. This 

equipment will be necessary in addition to the sampling equipment on the previous 

checklist. In moas instances the Geoprobe operator will be responsible for gathering 

this equipment and making sure that it is working order. 

One utility vehicle with the Geoprobe model 8A mounted. 

Hardened steel rod, 3 feet long, l-inch OD, Y:-inch ID. 

Drive caps. 

Anvil. 

Expendable drive point. 

Sampling cap. 

Pull cap. 

Expendable point bolder. 

Carbide-tipped drill bit. 

Well point. 

Water trap. 

Soil-gas sam~le collection vessel; .250-ml bulb with Teflon septum or three-liter 

evacuated stamless steel sampling canister. · 

Macro-Core or large bore sampler. 

Macro-core sample liners. 

Large bore sample liners. 

Hose clamps. 

Vacuum gauge. 

Polyethylene and/or tygon tubing. 
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various accessory tools are required for Geoprobe operation. These include pipe v.Tenches in 
a variety of sizes. standard and phillips screwdrivers. various hammers. such as rock hammers 
and sledges, pliers and vice grips, wire cuners and· electrical and duct tape. 

D. PROCEDURES 

1. Soil Sampling With The Geoprobe 

If collection of soil samples with the Geoprobe is anticipated. the geoprobe unit 
and a trained Geoprobe operator must be obtained in advance (Figure 15a). 
The utility companies must be contacted by the project manager through Jl:UE 
(DIGGER in Chicago) and a site meet scheduled before Geoprobe work begins. 
Soil samples can be collected two ways with the Geoprobe - Macro-Core 
Sampling and Large Bore Sampling. 

a. Macro-Core Sampling 
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The Macro-Core device is used to make continuous cores to depths of 
up to 30 feet (Figure 15c ). The Macro-Core is a 4 foot long stainless 
steel tube with an outer diameter of 2 inches and an inner diameter of 
1.5 inches. 

1. 

11. 

111. 

1\'. 

The samples are taken in four foot intervals with probe rods 
being anached to the sampler. for depths beyond 4 feet. 

A plastic liner is inserted into the tube. a cutting shoe is screwed 
onto the lower end of the tube and a drive head (with drive cap) 
is screwed onto the upper part of the tube. The drive head is 
then placed under the Geoprobe anvil and the Macro-Core device 
is advanced into the ground in 4 foot intervals. 

When the Macro-Core is withdrawn from the hole the pull cap is 
put on to replace drive cap. The plastic sleeve containing the 
core is removed from the Macro-Core tube. 

There are plastic caps that can be put on the ends of the sleeve 
after coring to prevent volatile from escaping from the core. 
The sample can be collected from the sleeve and sent to the lab 
or. in some cases, the capped sleeve can be sent directly to the 
lab. 
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When coring in loose sediments plastic core catchers can be placed on 
the end of the Macro-Core to prevent pans of the core from falling out 
of the bottom of the tube when it is being raised out of the hole. 

Care should be taken to prevent overpacking of the soil in the Macro· 
Core. since this is can result in the sleeve swelling in the Macro·Core 
tube and becoming stuck. 

The Macro-Core can only be used in unconsolidated deposits and it is 
not recommended for use in deposits containing large rocks or debris. 

In some cases it is possible to pre-probe through undesirable inter;a)s 
with probe rods and a large diameter point to prevent damage to the 

Macro-Core. 

b. Large Bore Sampling 
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The Large Bore Sampler can be used to take a 22 inch long, 1.06 inch 
diameter core at depths of up to 60 feet (Figure 1 Sb ). The Large Bore 
Sampler is primarily designed to be a discrete sampling device to take a 
sample at a prescribed depth. The Large Bore Sampler is a· 22 inch 
long. 1.375 inch diameter tube. 

1. A plastic liner is inserted into ·the tube, a drive head is screwed 
into the top part of the tube and a cutting shoe is screwed into 
the bottom part of the tube. The bottom part of the tube contains 
a piston tip which can be retracted when the sampling depth is 
reached. Rods are added to the device until the desired sampling 
depth is reached. 

n. The piston tip is retracted using Geoprobe extension rods which 
can be lowered into the hollow probe rods and attach to the 
piston tip. 

m. After the piston tip is retracted the Large Bore Sampler is 
advanced approximately 22 inches to take the core and then the 
Large Bore Sampler and rods are pulled from the hole. 

sv. Once out of the hole the liner containing the core can be 
removed from the coring tube. The sample can be collected 
from the liner or in some cases capped and sent to the lab. 

The _L~ge Bore Sampler can only be used in unconsolidated deposits 
and n JS not recommended for use in deposits which contain large rocks 
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or debris. 

c. Sample Handling 

After the sample collection is complete, the Geoprobe operator will fill 

in the hole, decontaminate the Geoprobe equipment. and discard 

unusable equipment. 

The handling of sample bottles and order of sample collection should be 

conducted as described in Section VI. 

d. Other Functions 

There are two other functions that the Geoprobe is capable of- soil gas 

sampling and breaking through solid materials. 

1. Soil Gas Sampling 

An expendable point is the inserted into this holder and the pipe 
unit is pushed into the ground. The pushing motion is 
accomplished in the same fashion as Inserting the well point. 
The probe rod is then pulled up approximately one foot to 
release the expendable point. By pulling the probe up a void is 
formed from which the vapor sample is collected. After pulling 
up the probe rod the sample cap is attached again with Teflon® 
tape or an 0-ring. The gas sampling collection system is then 
hooked up. The hydraulic vacuum pump on board the vehicle is 
used to create the vacuum. The probe pipe is then removed 
from the ground leaving the expendable point down the hole. 

11. Carbide-Tipped Drill Bit 

This bit is for use on concrete, asphalt. or any other hard surface. 
such as frozen ground. Slowly push down on the probe lever to 
start the drill into the ground surface. 

2. Groundwater Sampling With The Geoprobe 

If collection of groundwater samples with the Geoprobe is arnicipated. the 
Geoprobe unit and a trained operator must be scheduled in advance (Figure 
15a). The utility companies must be contacted by the project manager through 
JULIE (DIGGER in Chicago) and a site meet scheduled before Geoprobe work 
begins. 
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Groundwater samples can be collected a number of different ways usi~g the 

G Obe Currently used methods of obtaining groundwater samples mclude 
eopr . · · f d. 

pre-coring a hole using a macro-core device and/or some vanauon o a tscrete 

groundwater sampling device. 

a. Macro-Core Sampling 

1. Macro-Core Sampling 

One method which is often used when attempting to obtain a 
sample from the unconfmed aquifer is to Macro-Core a two inch 
hole and pump or bail the groundwater sample out of the hole 
(Figure 15c). This method has the advantage of gi\'ing the 
observer an idea of the lithology of the aquifer. Hole conditions 
will dictate whether it will be necessary to use screened (or 
slotted) well pipe or drive rods with a drive point on the end. or 
if it is feasible to lower open end drill pipe or rods onto the hole 
(Figure 15d). 

b. Discrete Sampling 
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If the water sample to be collected is from a confined aquifer only or if 
it is unfeasible to Macro-Core, then a discrete water sample can be 
collected. The discrete groundwater sampling devices arc designed to 
be driven with a expendable point to a desired depth. The rods are 
raised a small amount (usually 2-4 feet depending on the type of device) 
and a screen is exposed. Water then enters the rods or well pipe via the 
screen and the groundwater sample can be pumped or bailed. Once the 
sample is collected then the rods and screen are removed leaving the 
expendable point in the bonom of the hole. 

Once the hole is open the groundwater sample can be collected with the 
use of peristaltic pump. bailer (bailer diameter is dependent on the well 
pipe or inner rod diameter). or 1/4 inch standard tubing with foot valve. 
For holes that are pre-cored with a Macro-Core device. any of the above 
methods can be used to retrieve a groundwater sample. Due to the 
small inner diameter of the current Geoprobe rods. it is usually 
necessary to pump the sample out of the hole using a peristaltic pump 
when taking a discrete sample. However. Geoprobe does make a small 
foot valve (or check valve) that fits on the end of standard l/4 inch ID 
tubing and an oscillating motion pumps a water column up into the 
tubing. A 20 inch long, 7/16 inch diameter mini-bailer can be used 
within the Geoprobe drive rods to obtain a 20 mL sample for volatile 
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orgarucs. The depth of the hole and the depth of the water should be 

noted. 

c. Sample Collection 
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1. Peristaltic Pump Sample Collection 

It is not necessary to purge the sample hole before sample 
collection because the sample is being collected directly from the 
aquifer. However, it is sometimes desirable to let the water clear 
of sediment somewhat before beginning sample collection. 

If the sample is to be collected with a peristaltic pump. 
additional tubing is attached to the peristaltic pump and the 
tubing is lowered into the hole. The groundwater can be 
pumped directly into sample containers. Refer to Section VII 
above. 

If the sample is to be filtered, the filter can be attached to the 
tubing, filling the sample containers with filtered water directly 
from the hole. Refer to Section VII above. 

When using a peristaltic pump, care should be taken not use the 
pump in a situation which exceeds the recommended lift capacity 
for that pump (29 feet for pumps currently used by IEPA). If 
the water level is deeper than the pump's lift capacity, then a 
different method such as some form of bailing must be used. A 
common problem associated with pumping water from well pipe 
which is slotted or contains a screen, is clogging of the slots or 
screen by silts and clays. 'When this occurs then the slotted pipe 
or screen must be brought to the surface and cleaned. 

The tubing for the peristaltic pump should be discarded after 
each use to prevent cross-contamination. 

11. Bailer Sample Collection 

It is not necessary. to purge the sample hole before sample 
collection because the sample is being collected directly from the 
aquifer. However. it is sometimes desirable to let the water clear 
of sediment somewhat before beginning s~ple collection. 

If a bailer is used to collect the sample. the bailer diameter will 
be dependent on the well pipe or inner rod diameter. Again, the 
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sample containers can be filled directly from the bailer. Refer 

to Section VII above. 

If the sample is to be filtered, the groundwater should be bailed 
from the b~le and placed in a clean pre-filtration bottle. Then 
the sample can be filtered into the sample container. Refer to 
Section VII above. 

d. Sample Handling 

The handling of sample bottles and order of sample collection should be 
conducted as described in Section VII. 

After the sample collection is complete, the Geoprobe operator will fill 
in the hole, decontaminate the Geoprobe equipment. and discard 
unusable equipment. 

D. REFERENCES 

Geoprobe Systems. A Division of Kejr Engineering, Inc. Geoprobe Systems. Model 
8-A Operations Manual., 1995., Salina, KS. 

U.S. Environmental Protection Agency. A Compendium of Superfund Field 
Operations.. 12/1987., EPA/540/p-87/001. 

E. FIGURES 

15a -- Geoprobe in Boring Position 

15b -- Macro-Core Soil Sampler 

15c -- Large Bore Soil Sampler 

15d - Screen Point Sampler 

September 1996 15.12 



FIGURE 15a - GEOPROBE IT' BORING POSITIO~ 
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FIGURE 15b - MACRO-CORE SOIL SAMPLER 
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FIGURE 15c - LARGE BORE SOIL SAMPLER 
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FIGURE 15d - SCREE!' POI!"T SAMPLER 
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APPENDIXD 
USEP A GUIDANCE ON FIELD 

FILTRATION OF 
GROUNDWATER SAMPLES 



DRAFT GUIDANCE 

JD;j F~¥Al£f'1f 

SUBJECT: National guidance on field filtration of ground water samples collected from 

FROM: ]~li:~~r ~~:rnt 

The Agency typically evaluates sites in two steps: the Preliminary Assessment (PA) and the Site Inspection (Sl) The EPA ~s'F"\nfo~ collet;t'\d d~ ' ) the SI to 
~~~~sh ;~;~~ ;;i~:~t~e~~:~gt: rt~~~~~~~~:~~~:::l ;~i:~ ;::~:ional 
Prionties LISt (NPL). The HRS analyzes releases 0 azar ous materials IitrOfour pathways, 
including ground water migration; surface water migration; soil exposure; and air migration. 

there ha:~:~g=~~ie~~!~~~:·d~;:e~ b;~:~~1~ ~~e a /~1@!~~:~;r 
Companng release samples to backgrounff..samp1es~~ t ·.. r ·· ·· ··· leas .·· ccurred; 
comparing them to source samples may confirm attribution of the release. The EPA also 

identifies and characterizes Superfund_ priority si~o~··· ... groun, watm .. :······ ..:. 1:; .. ::·•·· . "th 
health-based benchmarks such as max1mum cont rar!e ~Ls~\ } . •. . ••.•••. 

- , I , . r . . . ~-··, .. , . After placing a site on the NPL, the EP . ··· - ct . · · s~ ·. tion t · ntify 
contaminants, the magnitude and extent of release, and possible response actions. This study, 
which may begin before a site is added to the NPL, is beyond the scope of this guidance. 
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. ~.-·; 1J, cD.,.\ te~~ i~ecti ~~e collection arid analysis of ground water samples is 
how_JDsel the~amyf~ r~~s...._igroun~ater as it exists in the subsu~ace. Ground water 
sampling techniques involve invasive practices (e g., drilling the well) which tend to alter the 
characteristics of the aquifer material and the ground water. It is difficult to obtain a ground 

water ~.~1Ft·Y0ques,\~'~abl~r1~~~1f11ti]M\,bf conditions in the subsurface. 
1
• 

2
· ~. 

5 

sample!J~if!e~d;J~!:~~~~~=m;~p~~~::;~ne~~~~~~:::c~i~:~ water 
purging standing water from the well casing; monitoring geochemical parameters of the water to 

:~:~;:a~t :,~;s:fMh~5~a~);;:~~~ffif~~~e:::~~r methods which mirllmize 
*** Two oo'~~~~Ari~~~d St ········~ 63 F.2d 391 (D.C. Circuit 1992), and 
Anne Arundel County vs. United States, 963 F.2d 412 (D.C. Cir. 1992)-- have highlighted the 

1::;':~:~:i~;a::.~~;:~~:~~~~~ -~~~~r~u~~~;:;a;~r p~~:~;ss~~~~ent ratiOnale for devtatmglffl,ni3JR -~ po~~c Jjiiferre~'~ e use of both filtered and 
unfiltered ground w~pl ;J h~ d &te a . . ence for filtered or unfiltered 
samples, but noted that the Agency had not justified the use of only one method. 

samples1 ~h1:~1~d~~ :i~:~::~1l~=[\1~~:~~~~r~*'~~~~~~~~;;~~~:l~~~~; 
small differences between filtbr~g/~~d ~nfiitered samAle~ of~rdun~

1

li~;~~-~ Based on this 
knowledge, many risk managersassuriled' th~ple tu;b'idity was likely induced (due to 
improper sampling techniques.) This belief ignored limitations of the geologic formation and well 

• ! '\··· :l LJ ) ; \ LA 'J .{ Y. 
installation and sampling techniquey :-----.:~. ~' J\ "" rl t;~r 

. I . .. . . . . . >::-' ., \ . . . . . \J .. ·.·.· 

the repr~:;~~~:~~~~;sh~;;~:::::::Jit~tdi,l:.,!~~~~~::~~~~t:e~~~::p::pact 
with acid causes suspended metal particulates to dissolve, and may increase the concentration of 
rnet_als o~ concern in t~e sample For orga~~~~mamiaa~~s sor~1d to~-·-·· ·. , · nt would 
snmlarly Impact ~nalytical_accuracy. The Bu~poF)o~fi~t;ng_th~~pl •.•••- a~t r .ore o remove 
presumably entramed particulate matter anp asspc,Iat~cf~t,en~1\ In h s"tase, npltered 
samples of ground water would representct.ot-al-cont-~nan~etfu:at· ··· , and fi ··· d samples 
\vould determine the dissolved fraction of total contaminants which were mobile in the 
subsurface. 15 

TIS··. TIT\ ~\ F. ......... ······· ~··:1£· ·····•· .. 
. Howe:e.r, a growing body of s~ientific evikl~ncfs~~~S\that ~o\al ·fiet er n t ral or 

entramed turb1d1ty may not be a revers1ble proce~n ~~~ w' d t affe · the 
original characteristics of the sample. Filtering ground water samples may significantly alter the 
samples and impair the accuracy of sample analysis. 1• 

2
• 

6
• 

15 Significant disagreement also exists 
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-0~r- ln'1 lA F: .. x ·· ····-·- li~H £[\J . 9 II I4 IS 

Ofer 4h#t 4~~~lte~~d ..•••••• ~red 'fnd water sample analyses to differ. · · · 

.--· i__,.;:_~-· / ) Chl 0:{\,, \- ~ ~ L 
Objective 

of grou~~~:vt~~~;~~ln~4J7~r ~;t~h:,;~::~~:: ;~:;~:,g fi;~~ :~r:~e 
states th~ 0~ ~t 'asS{!ss .· progta.m \5 pre~rence for unfiltered ground water samples from 
monito~ils~ i ' he ' 1ttettnes forftettl sampling personnel in instances where site 
conditions may warrant a modified sampling or sample handling approach. 

~:;:~:~:~:~~Df~:~~i), :~:t~~t~~:~~;:i~::.:!;~;i:~;~::ic 
constituents, contaminants, or pollutants have been released into the environment; and, (2) to 
determine if c~ncent~i~n~_ofr:_eleas~ mate~~~ls ar..~ aboy~~ased benchmarks, and pose an 

unacceptable riSk to h. w-an.'~waft~9Jbe e~~!~n-ment[(J_P ~'1['1 err~~ 1 
1 

!1 r . ----- ~.~ \ , 1 11 ... _. __ _ 
By establishin£kre¥~Jn~\ttir .. u££~ci:~tLgr{)und w i mples, the site assessment 

program intends to eliminate disputes over the interpretation of analytical data and to support an 
appropriately conservative data quality standard for screening assessments. 

:~:luate~ ~i~;::,~~v~nd:\~l~lls~~t~;1~~e9th~~ t~;,~;~!:~l0~~s 
guidance might not be broadly applicable to more detailed site characterization or risk assessment, 
because of the increased resources and time alotted to these activities. When sufficient analytical 

e\·idence. i~ available, it is possihle ~si.~~---!. ~-- ,\tabli~,wh~~~-.. -, ·r< jllnfiltered sample 
results differ, and for what reason srcr a)Pjtf~'~tffe~\migr~· .... se. . •.•.•• _ 

I _. / I i \ '
0 
If~ .. I -·· .... 

Implementation ~> ~ '~ ~~ ~ 

In support ofthe Superfund site ass~~ntl~'s~r .. erep.--.·.··tt·-... · _.ground 
water samples taken from m~nitoring well~; .p_ B'N} s~~es t

1 
~olio i~ d i es · o ensure 

that ground water samples Wlll meet progr~m~:~~ ee~:\\ 'L..JS. .r~ .••• 
~>~~~·- .. 

I ) Field Log Books 

Accurate field notes are as important as t1e fa'?Up!e.td)JerA~n t ~iqul~Jtf standard notations of date, time and location, fiel1_~er{o9:,\~f:oUid r ' ~d\all e)O,j . · 
measurements~ purgmg volumes and t1mes; extr~te - , te ra~ ··· ific •••· 
con~uctance; turbidity; water levels and drawdown; conductivity (Eh), and dissolved oxygen 
( opt10nal, but strongly suggested); the sampling method; and the rationale for sampling method 
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:~£~. ~1\Gt.Jt~:~~j£~:~:cis%~t:~osr~~~~i~: understandable and 
2) Sampling and sample quality 

~:t~=;~s~~g~~~a;=-·-~=;=~~=t~l~i~r£~~~= ~~::~;g~;~~~::~ 
and ecological risk assessors, the regional hydrogeologist, and others) to ensure that these 

important firs~am,~aken ~d pr. .•. ..·· ~ed. 

samplin;~:;~~t~t;~!.J:~~~~t:%:~~;heT~~~~~~~~:~l~:~ of the 
technique involves the least possible disturbance or change in the chemical properties ofthe 

~~~:r:_~esR;~~:~~~ ~~F.·.· .. ~~.·~·o·:~:;~~t~.\~.y.r,',~~~ii!!=~~7 ~:~~:~.~~;~;eld 
techmques can reducel~t_el}mtn · .. ·. ···· · se eihl'.t~ S ··•·•· · · shou y ons1der the followmg gmdehnes 
to minimize induced t£r1!llcill:Y: < 1 /\ \ \ __,? '--

a) 
b) 

c) 

d) 

Minimize subsurface disturbance by avoiding high pumping rates; 

Plac~ the samplr.n~~v_i'f.i~?~e at~~ intefv~~·· ····•·•••••• ..... ·• mination is suspected; 
M?~It~r wateJ-qua}t~y I?~t~rs _d)lnp~. pu1~~ and,····· 

1 
Mm1m1ze atmbs:rhe_nc oontactwttlfSample~. 1 ~ : 

==..........,__.- ~~~~ ~ 

These techniques should allow for the collection of high-quality ground water samples. In most 
cases the resulting sample will hav~\m1 few0mpl" .•. ··. 14

• 
15 

operati~n~~e~~~: s~7~:;e~";~~~~~f~~a~o ·•.·· 
Operating Procedures for sample collection techniques. This allows the regions to account for 

variations in geology, hydrologic regimes~~~cJ,ual s$e~1aracz!,stic~~· •.•.. · ..• ives. 

Ground water samples are used to ~valu~t~ J.k~iffe~~,J,~rd+Mmtall]i nts. The 
sample collection techmque and the appmpl"tatenes~lte~va~~mg · e mtended 
use For example, it is generally accepted that samples for organic compounds should not be 
tlltered. Samples for metalloids and radionuclides should not be filtered since this could remove 

~7i~~~Et:;::t:;~;:e~~:Ii~Er;o;~:ii~i!tHB~~~i!" I; b e~e~/1 ~o; 
individual would usually drink well water unfiltered. 
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.. ' .r ~~~R~hou~ve,=""1j&®o~:U~F:<J......,· .•. ,..;.,.,t:aYn1 ... ~~table consecutive measurements of one or more 

sta~Q.artf'~, lij,pij~~rsj~~i'&ati~dBtwell stabiiization. For example, a turbidimet~r can 
determine if turbidity levels stabilize during purging, or whether natural turbidity or samphng 
artifacts exceed acceptable levels in nephelometric turbidity units (NTU). Other field indicators 

;;~~~i=~trl~~,re, ~'~~d r~~ Frrnce l may also be tracked to determine well 

o~.·~e~~rttrs4tmt~~Jp~rsonnelinbitor up to three field indicators to determine 
well stabilization during purging. When appropriate, water which has been tested with field meter 

::o~::~;:~:D6fP1risposaL These samples should never 

Inorganic conJaJl1i~nts .ndr11etals m~y oc J.n p r)l .)np round water; organic 

~~~~~~~:~~~~~;::c~~~t ~~;~~; ~*c:a fu~~ :::~:~!~~~ ~~:f;t::~txto 
elements, and to ensukin'itro~te:-related ilior~ it.cont~nts were evaluated. A growing 
body of evidence indicates that filtration may not achieve this goal, and instead may alter the 
characteristics of site-related hazardous constituents in a ground water sample. As a result, 

I .
1 

·.· .. , t . 0 • /D \ . ~ · .. ·.·.· filtering these samples is unifcfPt.~b-!eliS!arf~ternCJ!txe to""Jtl!fllr methods. 
Sample agitation, aelftt~9d.ab9liJP,r~-Pt;.r~~!}d~~ ~~rates ,ay induce physical and 

chemical changes in a sample, including induced turbidity, exposure offresh suspended sorptive 
surfaces (capable of adsorbing dissolved contaminants), mixing (may cause dilution), oxidation, 

and other changes in metal speciat~y~. •• •. ~ co. ul~~ffe"L.... : . .•. · in the 
laboratorv f ; \ ·, 0 I ) .. •\ \ > l ~ ·.·•· 

-. i : ! : I r:-' < !~ \ ·.·~1 · .•. 
I : .: . t l \. ' r.-------.. \ •• l \1 . •I 

Filtering a ground water sa~fo.·cd~t f6~-,Pb-br~techn~may remove 
contaminants which exist in the environment in the dissolved and mobile phase, or small colloidal 

concentratiOns for these contammants (fa!~ pe a:qv~);L!Ji Qomp, ~pn, r r~ a p n 
metals whi~h are mobile. The r~sulting sa~~~~.i.J; not a~~uraR··· .. -

1
• ••..• . .• e 

techniques which minimize stress to thew!~aqj~j~ce ~(l,ac~~acce , bly low 
levels of mduced turb1d1ty Without the ns · :!ten · e sa'm#J-e bfffit . -· 6 s why 
OERR prefers sampling techniques which do not induce turbidity, and the use of unfiltered 

ground water samples for metals analysis for Sup,e~~~ -~i~ an~~mentl)~rpo_?tS~J l· .••. .. j 

If it is not possible to attain reasonably 1J 1ur~i~d Ijw&I>, thl'ih.~plerlrda~ de)ef 
collect both filtered and unfiltered samples. Ho~h~~al;YsesJ>f\filtbrkd and

1Jn tered 
ground water samples differ, this approach may not reveal the reason for the difference. 
Furthermore, the dual sampling approach will significantly increase the time and expense of 
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DRAFT GUIDANCE ·c:··-· "T-:n?J AI:1 Fy_ ... -... l/~----·.n1 ······: scur1plib~ ~· andffi'*ppsal•~-· · • ities. ·•:• 
· : __ /. J L'<'~""-.. /r, ~· \.,"" ,, A . . 

OERR strongly recommends against filtering ground water samples taken from momtonng 
wells for site assessment. In cases where field personnel identify the need to filter a sample, 

OE~ rec~R1Ill~~~ra-'t~O).lm0W,ter llf!;:~ •. ~F.~lly accepted ~pper limit o_fthe siz_e of 
coll?I?ai.p~rt~~l7s (j_~Jpor5~. a_ l~ #s-1Jte m ~t1g~tors to mom tor for mob~le co~lmds ~ecause 

~~~~;~;"to~~J:nf.!~~;:i~rilf: ~~~:e~~~~~~~(i~~~~~~:;:~::;;v:;;he~~~~~=nt, 
latex model spherical colloids as small as 1 ~tm. 

;~::~~~s!~~~~~;z;i!!kJJ!~~E~:::~?i~~i~*~~:;~~:~d 
with use. the effective pore size may decrease, removing progressively smaller particles from the 

sample over time. ~~%P~\R~~ for ~filte •·•··-•· . -.-... •.. > ····•·_ ts the conservative, screening 1vpe assessment wh1c~}S P)l[ff'~,fthe ~erfu ~ •. 1. ~~pht program. 
EPA recogniJ.:WtfJe~'i~fu.t«nc ·';,_ :,: eld Jilnel might choose to field filter 

ground water samples. For example, it may be impossible or impracticable to sample in a way 
which d~es not stress the_ w~ll/ag,0fer i?terf~ce. In_ \orne c~s~ma~ecessary to sample 
w·ells which were not desigmrdfcqrtst~{;fedJ1lr dev,ilqped Jll ~~j · · ~·--•._ · anner. F1ltenng such 
samples wo~ld the~ be the o?IY: a~c:pt~bF:W,ay t9;:o~'B~n ~ prii,tie gr tipdwater sample In 
extremely and environmentueveJ}Jmyhfl!s>wllliU[ngumay Jl!UI!Jp the~ dry. The relevant facts 
should be clearly documented to justify the need for filtering the samples. 

a dust-::~~::ss;~~~eu~:e~~: ~~=~~t~~J1~;~~t:~:~~p~~ ts ::~:ain:airllng 
cont~mmant load (I.e._, clay mmeral~ ~<!-~u'n;Jc ~a!ei:~lt w~h\s:r~ri orp~~f~ capab1ht1e~;t and 
the nsk of false negatives (unfiltered samples give a more conservative contammant mobthty 
estimate. )6 Field personnel should take measures to avoid these problems, and carefully document 

these measures in the sampling log book.~-,_ t .r>~_. ;\ J["li""l 
11 '· f I\) '' I AuV ··11 \1 l i .\ .l [c-<>· /!'. \ <~1 -•·· 

Cost Consider~tions .1 i _ i / / .. _1\ ·\_ j~ \ ••--• "J I 
~ J..l ~ J '> •.. ··. 

The costs associated with collecting both filtered and unfiltered samples could greatly 
increase current estimates for sampling, analysis.and-.dispo~~ut pr vidi1F. ·IT. . 
i~1formation abo_ut ground water conditions at the sife\b~M]'b$_ noy~om ·-·-·· __ -t. s p r ··_ ch 

tor Superfund site assessment purposes. ___ i_) / J c<~-~. ( og\ ·····_ -·--···· 
Some field personnel prefer to filter out suspended silt and clay from ground water 

samples, instead of properly developing, purging and sampling wells. 11 However, the time saved 
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-·i'F;·, ID l\ ID ~:rr\] 
~~i~~~~~~~J~~ ~~.t·h:·:~~~;~i~~~·~~ ~~d~~:~~~:;~~~~e~~:~~t:~st, 
when used appropriately, proper purging and samphng techmques may actually reduce samphng 
time and produce higher quality, more representative samples. 

o._ r-7': l rv>1 /\ l r--·;jVl [·{ 
Th~ c~~~s fstp-dk~t~d ~lh~PPt)~jate s~pling te~hniques may be comparable to the costs 

for filtered SC).lpPleJS.f TJu~ __ IS1rsJ'e,Ct~IIJ1lillll~ whe~ qne considers the reduced volume o~ 
investigati<5if:der~w~atimry~roduc&rBy low-flow sampling technique. Time and 
resource constraints should never be an excuse for sampling techniques that impair data quality. 
Rather, the c~v~st of SJi.mpli --••--- . .... .._._. .. the lifecycle costs created by that 

~~~~;;:~~i~e:j ~~:1~~~ :n~:ng Wfl· 'hi ~··ro entially cheaper up front, may incur 

- :;, .-··~>' .••..• \ \.,../(, j \~~ ~ 

Conclusion 

use offi7,~~~e::~,~~~~f!;f~;~~~~~i~~:~~kjf::~~:tti~~.h~;~~su~::~:~e 
this gu1dance to state..a strong ~ren'ce.f.or \1nfil ~e grou -kater samples from momtonng 
wells 

Field sampling personnel s~~n~pd doc~ment > • _ .·.__ le collection 
options. before they decide to filter ground';wju~s~a~pl~~a!cen if_ Jmoni obng wells. If sample 
turbidity exceeds 10 NTU in spite ortihe..~~st p¢1ci;co!le#ffi'~ irwt~o~ sampi~s may consider 
tlltering with a 1 O~m filter. A S::!mplerwho cho'osenOiilter' urfcfer inese co'ndHions should 
provide a clear rationale for this decision in the field log book. 

objectiv~: :fdt~et~a:~~~~: :::;,lit~~ ;~:~~t~~ffg~~n::~~~:f~!;t:~der the 
tormatJOn bemg sampled, and the contamtflant-5--t>f ooneern atcfhe · .' · · 

This guidance is not meant to replace Re~al SO~t_ to assi?t SAMs in co~ quality ground water samples. The site assessmeOt p~i;r.af!l ;Epmme).4S\!hat lUJ[SiieLis:r~Jnt 
mana~ers and ~amplmg professi_onals keep abreasf of oh~oi)1g-t:_eSearc~~ newjgno~nd w ter 
samplmg techmques that could 1mprove sample qiJ..alitj,- l.J., \~ .d_i..~ · l 
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oEPA Multi-Media~ Multi-Concentration~ 

Inorganic Analytical Service for 
Superfund (ILM04.1)* 

on·ICC of Emergency and Remedial Response 
r\nal:v1ical Operations/Data Quality Center (5204Ci) Quick Rckrence Fact Sheet 

UnLkr the k~i~latiw ~wthori[\, gr~mt.:d tu the L.S. Emtronm..:nu! Prutl.?c:tiun Ag.:n~.·y rfPc\l under th·,· Comprcllcn,l\'C 
[\l\tl\l\1111\?nLil Rc,pun,c. Compl'lb<Jllllll. anJ Ltahiltl) ."\ct uf JlJ~() rC.TRCLAJ :md the Supcrtut1J .·\mc:nclmcttt.> :md 
Rc~tuthoriD1lton Act of I 'IK6 (SARA}, EPA Jc\ clop:;, sWtH.ttrdizccl analyncal mer hod:; fur the mc~~:;urcmc:nt of \ ar1uu" 
pnllutmb in t:ll\ irotUn.:nt:JI s:Jmrlcs from known or su~pcctcd hazardous wastt: site~. Alnong the pullutanh that arc of concern 
to EPA at such sites are a series of inorganic analy1es :md cyanide rhm arc analyzed using inductively coupled plasma (JCP), 
'1tnmic absoq:nion (/\:\),and C(llorimcrric technique,. Th<: An;~lytical Opcr~ttionsfData Quality Center (AOCJ of the Office 
ofEmcrgency ;md Remedial Response (OERR) olkrs ;m anal)1ical service that provides claw from the analysis of water :md 
~oil'sediment sampks tor inorganic analy1cs tix usc in the Superfimd decision-making process. Through a series of 
st:tnclardized procedures and a stricr chain-ot:custody. the inorganic anal_:,tical service producesdataofk.J10\\TI and documented 
quJlitv. This service is ava.ibble throul!h the SuperlLmd Contract L<Jboratorv Program (CLP). 

DESCRIPTION OF SER\'ICES 

The inorg:mic anal:tic:.~l ~ervicc pwvidcs a tcchmcal :md 
cuntr:.~cnt:d fr:um:work tl•r laboratories wutilizc EPA CLP 

.m:tl:tic:JI mcthtxis. 1l1e'SC methods Me' used in the 
rre'p:tratiun. detection. and qu:mtit:llive mc:Jsmcrncnt ur 
cy<midc and 23 morganic target analytes in both \\.,Iter :md 
sutJ. scdiml:nt ('Il l'iHlnmental sample~. The CLP rro\1tlrs 
the mcrhoJs ro be u~cd :md the specilic tcchntcal. 
ILplrlill,l!. a11d nmtrJctu~JI rcquirc1m·nb. me·! udmg qua In' 
:h,i\LinCl'. L]U:tiJt\ c'Olltr<>J. Jnd ~t:11HL11d <lJ1<.TJliil~ 

pi·cx.·edure-,, b\ \\ hidl [:!':\ C:\ ct!U:l[C, tik' dat:l. rh;' 
SCI"\ IL'C USL'S f('f'. :\.-'\. <111d coJurimetric method;. to :tn:J!VZc' 
the· inorganic t:trget :mal}1c~ and cyanide. Thr<:c dJta 
d-:li\'CJ) turnat·uuJHh :m:: Jvaibble to CLP CLbtomcr~: 7. 

I 4. and 2 I -day tum~LrOtllld atkr rect::lpl oft he IJst sample 
in th<: set [n addition. a 72-huur prclimimry data 
~ubmi~~1on opttun abu is <J\,tibbh: tor all turn,truund 
times. 

DATA L:SES 

TilL'> analyticul ,;e'Tvice pru\·idcs data rhat EP/1. uses to1· a 
1·:tri.:ty of purposes. Exampks include de!('rmining the 

nature anJ extent of contamination at :J hazurdous \\'a~tc 
site, assessing prioriti~s tor r~spunsc b:1scd on risks t<l 
human hc;dth and the environment, dctc•rmining 
:trpropriate ckanup actions, and dcl\:rmining 1\hc·n 
n.:mc·di.J! :1ction~ ar<: complete. The· cbta m:1y lx: usc'd in 
:dl stages in the 111\'estigation of a hazardous waste site 
inclLtding strc inspections. Hazard R:mking Sysh:m 
scmlng. J·cmedi:d 111\<:Stigations. fc:t-,ibi lit:- shtdt.:~. 

1·cmedi:J! dcsita1. tre:Jt<1bi lit:-· studic.'>. and renlo\ a! :~ction~ 
In <tJdiiJUIL th h ~LT\ 1c.: prn\ ide-, ,Lttil lllitl <trc· a\ :1 Li<tbk tiH· 

u"· 111 :--.upeTiund cnluf'l'l'lllc'lll.lili~:JIJ<lll «c'll\ I lie'' 

1'.-\I{GET .\J\'ALYTES 

The an:il:1es und dc:tecrion limit~ tor which th1:; service i> 
itppill·able ;m: listed in Table I. The list oftargct :m;tl~ks 
tix thi~ service was orih,rinally deriwd fi·tml the EPA 
Pnur11y Pollutant List of 12') compuunds. [n tht· y~.·ah 
since: the inception of the CLP, an;.llytcs h:tve been added 
to and ddc:ted from the Target Analyte Lisr, ba~c:d on 
iid\'iillCCS in anJ!ytical tm:thmls, C:\:tlu:ttton of methtxl 
performance data, and the needs of the Superfund 
pro.t;ram. Sf1t.'ci1ic detection ltmits :IlL' hi,i!hly 111atrix 
Jepcndc:nt. 
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Table 1. 
Target Anah1c List and Contract Re(1uired 

Detection Umits (CRllls) (ILMfl4.1) 

Abbreviation Analyte CRDL1 (,u/L) 

AI Aluminum 200 

Sb Antimony 60 

As Arsenic 10 

Ba Barium 200 

Be l:k1yllium 5 

Cd Cadmium 5 

Ca Calcium 5000 

Cr Chromium 10 

Co Cobalt 50 

Cu Copp.:r 25 

fc Iron 100 

Ph L.:~J ' 

l\1g M ~Jgm:si um 5000 

Mn Manganese 15 

Hg Mercury 0.2 

Ni Nickel 40 

K Potassium 5000 

Se Selenium 5 

Au 
"' 

Silver 10 

Na Scxlium 5001) 

Tl Thallium 10 

v Vanadium 50 

Zn Zinc 20 

Cn Cy<miuc !() 

Sampk concentration exc.:c.:ding five times the 
detection limit ofthc in5ti1Jillent or method in u~c 
may he 1·cpnn..:J cv..:n though the; instrument or 
method ddcction limit is greater than the CRDL. 
This is illu~tratcd in the; following ~:xamplc: 

for lead: 
Method in use"' lCP 
Instrument Detection Limit (IDL) = 40 
Sampk Concentration = 220 
CRDL= 3 

1The CRDL is the instmmcnt detection limit 
obtained in pure water. 

2 

METHODS AND INSTRLJMENTATIOJ\' 

\.Vl1cn storing samples. the usc of a cooler temperature 
indicator bottle and the cooler temperature mll~t be 
reported on Form DC-1 and in the Sample Delivery 
Group (SDG) Nmntive. When applying AA methods. 
the Contractor may anal)'ze the sample at a dilution so 
long as the raw concentration or absorbence of the diluted 
sample falls within the upper halfof the calibration range. 
For ICP, an undiluted analysis of the sample is required. 

If an insuf1icient sample amount ( lc~~ than 90"u of thL' 
rcquircri amount) ts received to perform the analyses. th.: 
Contractor must contact the Sampk t-.1anat!effi<..'11t Uflice 
(S!VIO) to report the prohkm. Thl: :;ittnc ts requn·ed for 
multi-phase samples (e.g., two-phase liquid ,;ample and 
oily sludgds~mdy soil sample). 

Table 2 summarizes the methods and instruments used in 
this :~nalj1ic:~l service. 

OAT A DELIVERABLES 

Data deliverah!cs for this sc'l'\ icc include b.>th hardcopy 
electronic data reporting t{)fms and suppotting raw data. 
The laboratory must submit data to EPA within 7. 14,21-
days, or preliminary data must be submitted within 72 
hours after laboratory receipt of each sample in the set. 
EPA then processes the data through an automated D<Jta 
Assessment Tool (DA T). DA T is a complete CLP d<Jta 
assessm.::nt paekag.::. DAT incorporates Contract Com­
pliance Screening (CCS) and Computer-Aided Data 
Re\~ew and Evaluation (CADRE) to provide EPA 
Regions with PC-compatiblc n:polt~. spn:adshc<..'ts. and 
electronic files. These files can be prm~dcd to the Reeions 
\\~thin 24 to 48 hours ti·om the receipt ofth~ (I;Jta and Gtn 
be used as a tool during the: data validation process at the 
Region. This automatt-'1.! tool facilitates the transtl:r of 
analytical data into Regional databases. In addition to the 
Ri::l:,rion,ll dectroni..: re-ports, the CLP laboratori.:s an: 
provided with a data asses~mc'11t report that documents the 
instances uf noneompl ian ct.:. The laboratorv h'ts .t davs tu 
n:concik dd~CliY.: dat~l and r.:~uhmi\ the .d<l\<1 to l:P\ 
EPA then r..:\·lcv.;; tilt.: da\;1 li.)r noncompliance; and sends 
a tina! data as~essment report to the CLP lahomtorv and 
the Region. -

QUALITY ASSURANCE 

TI1c qu:.~lity assurance (QA) process consists of 
management review and oversight at rhc planning, 
implementation, and completion stages of the 
environmental data collection activity. This process 
ensures that the data provided arc of the quality rt.:quircd. 

------------···~ .......... -------------



Table 2. 1\tethuds and Instruments 

c Analyte Instrument Method 

AI. Sb, As. Ba, Be, Cd, Ca, Cr, Co, Inductively Coupled Plasm:J (ICP) Acid digestion followed by JCP 

Cu.. Fe, Pb, Mg, Mn, Ni, K, Se, Ag, analysis 

Na. Tl, V,Zn 

As. Pb, Tl. Se Graphite furnace Atomic Absorption Acid digestion ti.)llo\ved by GF AA 
(GFAA) analysis 

Ca, Mg, N:.1, K flame Atomic Absorption (fAA) Acid digestion followed by fAA 
an:.1lysis 

Hg Cold Vapor Atomic Absorption Acid and pcrmang:anate oxidation 
lCVAA) followed by CVAA. analysis 

CN Manual and Semi-automated Distillation followed by colorimetric 
Colorimctric analysis 

Tabll· 3. Quality Control 

QC Operation Frt:quenc\ 

lnsmunent C::~libratiun Dati\ or e::~ch time instrument is set up 

Initial Calibration Verification Followin~ ~::ach mstnrment calibration 

Initial Calibration Blank Following each instrument calibmtion 

c Continuing Calibration Every I 0 an:.Jly1ical samples or eYer)' 2 hours during a run and at the beginning and 
Vcrificarion ~::nd ofeach nm 

Continuing Calibration Blank Ewry I 0 arl:Jiytical samples or every 2 hours during a mn and ::n the beginning and 
end of each nm 

Interference Check Sample Every 20 analytical samples and at the beginning and end of each run 

CRDL Standard for ICP Every 20 analytical samples and at the beginninl! and end of cat:h run 

CRDL Standard lor AA At the bcgitming of each AA an:.~lytical run 

Serial Dilution tor ICP For each matrix type and concentration level for c:.~ch SDG 

Preparation Blank For each sample preparation. analvsis, and matrixper batch of prepared samples 

Laboratory Control Sample For each sample pn:paration and analysis pruccdur..: j()!' each batch 

Matrix Spike Sarl]Jie Analysis for each matrix type. concentration level. and method for e:1ch SDG 

Duplicate Sample !\.nalvsis For each matrix ~c. concentration leveL and method fvr each SDG 

P(lSt Di~t>stion Spikl· Each tillll.' matri.'< spikl.' rc<.:0\'\.'1"\' i~ outsidc QC limits 

Anal\1ical Spike For each analvtrcal sample ;mal\nd by fumact' A.·\ 

i'victhod of Standard Addition When the analvtit::d ~rik'-' rL'(\lvcry is outsidc Q( · l1mits 

Instrument Detection Limit Qu~lrterly 

Detl.'mlmation 

lnterelement Corrections Arumallv for ICP insmrmenl~ onlv 

Linear Range Analvsis Quarterly lor ICP instrum~.-nts vnlv 

c 
3 

-
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During the data collcciion etfort, QA activities ensure that 
the quality control (QC) system is functioning effectively 
and that the deficiencies uncovered by the QC system arc 
COJTcctcd. After environmental data arc collected. QA 
activities focus on assessing the quality of data to 
detcnninc its suitability to support enforcement or 
remedial decisions. Each contract bboratory prepares a 
quality assurance plan ( QAP) \'.~th the obJective of 
providing sound :mal}1ic:.tl chemical measuremenL~. The 
QAP must specify the policies, organization, objectives, 
fimctional guidelines, and QA/ QC activities designed to 
achieve the data quality requirements for this analytical 
service. 

QUALITY CONTROL 

The QC process includes those activities required during 
analytical data collection to produce data of known and 
documented quality. The analytical data acquired !Tom 
QC: procedures are used to estimate and evaluate the 
analy1ical results and to detem1i.ne the necessity tor, or the 
dkct ot: corrective action pmcedLU"cs. TI1e QC procedures 
required for this analytical service arc sh0\\-11 in Tahlc J. 

4 

PERFORMANCE MONITORING ACTJVITlES 

Laboratorypcrfi:mnancc monitoring activities arc provided 
primarily by AOC and the Regions to ensure that contract 
laboratories arc producing data of the appropriate quality. 
EPA pcrfonns on-site laboratory audiL~. data package 
audits. and evaluates laboratory pcrform:mce through the 
usc of blind performance evaluation samples. 

For more information, or for Sllggestions to improve this 
analytical service, please contact: 

Tanya Mitchell 
inorganic Program Manager 
EPNAOC 
Ariel Rios Building (5204G) 
1200 Pennsylvania Avenue, N.W. 
Wa~hington. DC 20460 
70J-60J-8872 
FAX: 703-603-9112 

·~ ... ,..·-·"'•'<~-------·-·~~~~-·~----------------__,_, _______________ _ 
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United Statc:s 
Environmental Protection 
Agency 

Ollice of 
Solid Waste: and 
Emergency Response 

LPA 540-F-0 1-0 I 3 
Publication 9240.0-37FS 
June :;oo 1 

&EPA Low Concentration Organic Analytical 
Service for Superfund (Water Matrix) 
(OLC03.2) 

Otlicc of Emergency anJ Ri.!mcdial Response 
Ana1;1ical Operations/Data Quality Cc:ntr::r (5204G) Quick Rdcn.:m:c Fact Sh~:r::t 

Under the legislatiw authority granted to the U.S. Lnvironrncntal ProteL:tion Agency (EPAJ und~:r the Comprehensin­
Environmcntal Response. Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and 
Re:-~uthorization Act of 1986 (SARA). EPA develops standardized analy1icalmethods for the measurement of various 
pollutants in environmental samples !Tom kno\\11 or suspected hazardous wa~tc sites. Among the pollutants that are of 
c0rH:em to thl.! EPA at such sites arc a series ofvolati I e. semi volatile, and pcsticidelAroclor (pcsticidc/PCH) compounds 
that ure analyzed using G:-~s Chromatography coupled \\'ith Mass Spectrometry t GC/MS) and Gas ChromatogrJphy "'ith 
an Electron Capture Detector (GC'ECD). Tht Analytical Operations.''Data Quality Center (AOC) of the Oftice of 
Lm..:rg~·r11.:y and Remedial Re~pons-: (OJ:.:RR) utTers an anai)1ic~ll ~l.!rvicl.! that prm ides data Ji·Dnl the analysi~ ofwma 
~<lmpk~ fur lo\\ cum.:o:ntr:ltiun Llr~anic CL'IllP<)lil1ds tclr IISC 111 till.! Supl.!rti.md Lkcision-m;Jl-.in~ pr<.~L'l'S~. Thrlltnch :1 'cries 
ofstandardizcJ prot.:l.!duri.!S anJ a ~Lricl chain-of-cu~tody, the 1011 cvnccmration organic anal) ti..:~tl <;.:n icc produc.:<; cbta 
of known and dvcumc:ntcd quality. This servi<:e is available through the Superfund Contract Lrboraton Prnt-'Tam ( CLP ). 

DESCRIPTrON OF SERVICES 

The low concentration organic analytical service 
provides a contraL:tual lramcwork for laboratories to 
apply lPA/CLP analytical methods for the isolation. 
dctcction, and LJUantitative measurement of 50 volatile. 
65 semiv0latile. and 2t-: pcsticidclA.roclor 
(pcsticicldPC8) target compounds in water sampks. 
The analytical sen icc provides the methods to be used 
and the specitiL: contractual requirements, by whid1 
EPA cvCJ!untes the dnta. The options tor data 
turnaround time lor this Ctlntract are 7, 14. vr 2! days 
alkr laboratory receipt of the last sample intht: Sample 
Delin:ry Group (SDG). This serYicc uses Gas 
Chromatography, Mass Spl.!ctromctry ( CiCMS) and Ga~ 
Chn)matography \\ ith Lkctron Captw·.: Octn:tor 
( GC '[(. ·o J rc:clmiLJu.:s '''anal~ zt: the targd comprllHHis. 

DATA USES 

This anal~1ical scr,·icc pro, ides data that EI'A uses for 
a vi.lriety of purposes such as: determining the nature 
:-~nd \!X tent of contamination at a hazardous waste site: 
assessing priorities for rcspo11sc based on risk~ to 
human hcdlth and the environment; dctcm1ining 
appropriate cleanup actions; and detcm1ining when 
n.:medial actions arc complete. The data may be used 
at all stages in the inv~:stigation <)f hazardous v.astc: 
sit.:s including: ~ite inspections: Hazard Ri:tnking 

Systl.!lll (I-IRS) SCLlring; rcmcJi:-~1 ill\estigationi 
tea.~ibility studies; remedial design; treatability studies; 
and removal actions. In addition, this service pnwides 
data that arc availahlc for usc in Superti.md 
entorcemenUiitigation activities. 

TARGET COMJ>OUNUS 

The compounds and quantitation limits for which this 
service is applicable are listed in Tuble I. The lowest 
reportable LJUantitation limits are 0.50 1-J.g/L for the 
volatile compounds, 5.0 1-J.g:L lor the semivolatilc 
compounds, anJ 0.0 I ~Lg, L for the pesticide!Aroclor 
compounds. The list of target compounds tor this 
service: was originally derived liom the EPA Priority 
Pollutant List vf 129 compounds. In the years :>IIJce the 
inception of th.: CLP. compound,; h:J\e been ;~dd.:d to 
anJ d.:kted lrnrn the Tar_t!~·t Cumpound L1,t (lCL). 
haseJ On advance~ in analyti~.:al m.:thod~. <.:\ aiU<illllll of 
method perlrwm:lllc.: d:1t:1. and tilL· rlL't:d~ or" the 
Supcrl"und program. 

l\1ETHODS Ai\D INSTIWi\IEI"TATION 

FL)r VDiatiks, 25 mL of' sample~~ added to a purge-and­
trap device. A solution of 14 Dcutcratcd Monitoring 
Compounds (DMCs) and a solution of internal 
standards are added to the sample which is then purged 
\\ith an inert gas at room tt:mpcratur~;;. 

'-·-····~·-·~·-- .. -·. ············-··~--··------------·--··· .. -----------------
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Tahlc 1. Target Compound List and Contract Required Quantitation Limits (CRQLs) in ug/L (0LCU3.2) 

Qu;mlitntion Limits 
VOLATILES ~ 

I. 
2. 
3. 
4 

(). 

7. 
8. 
9. 
10. 
II. 
12. 
13 
14. 
1'>. 
16. 
17. 
I g_ 
llJ. 
~0. 

21. 

2J. 
24 
25. 

·'-'· 
1-l. 

JS. 
~fl. 

3 7. 
Jx. 

39. 
40. 
-II. 
4/ 
43. 
-1-l 

~). 

-ib. 

47. 
~g. 

4•). 

50. 

Di~hlorodillttoromclhanc 

Chlornm~lhanc .. . 
Vin:--1 ChloridL' ... . 
Hromom~1ha11c . 
('hloroclhanc 

... (J.' 

. 0.5 
0 5 
0.5 

... 0.' 
·1 richlorotluor<.>lll<'lhanc 0.5 
J.I·Dichlorocth~n~ .............. 0.5 
1,1 ,2-Trichlum-1.2,2-lrifluomclhane 0.5 
Accronc ............... - . . . . . . . 5 
Carlwn Disullidc ............... 0.5 
t\kthyl Acetate ................. 0.5 
Met h) lcne Chloride ............ 0.5 
trnns-1.2-Dichlorocrhcne ......... 0.5 
Mc1hyl ten-Butyl Eiher .......... 0.5 
1,1-Dichloro~lh•m~. . .. 0.5 
cis-1.2-Dichlorc>ethenc . . .... 0.' 
~~Uu1~1non~ 5 
Bromochloromcthanc . . . . ... U.S 
Chlorut\>rm .... 0.~ 
1.1.1-Trichlorocrhanc . . . . . 0.~ 
C.:yclohc.\l\1\~ ................... 0.5 
Carbon T ~lra.: hloridc ............ 0.5 
BenL~nc .. 
1.2-Dichlorodil~nc . 
Trichlornethene ...... . 
M~thy lcyclohexnnc 
1,2-Dichlt>tupropane 
[lronllldi~hloromclhane .. 
c· is-1 ,:; -Die hlllroprop~ne 
4-:>-kih; 1-c·p~l\l,UIUI\C 
!tiiUI..'Ih .. ' 

rrnn.s-1. i-Dic·h/orupr<>J'~Ilt' 
1.1.~- T nch/oro.:th.tm· . 
T .:rmchlt>r•>~lht•nc ... 
2 -I·Jc\CII\00~ 

.... 0.~ 
.0.5 

0.5 
. 0.5 
. (J.' 

0.5 

o.s 

0 ~· 

0.5 

. 05 
. ... 0.5 

Dilm>mo~hh>romelhan~ .. 0.5 
1,2-Dibromoclhanc .. , .......... 0.5 
C'h1orobcnzene ................. 0.' 
Lihylbcnzcnc . . . ............. 0.5 
X)·knes (lOLII) ................. 0.5 
Styrene . . . ............ 0.5 
Bromoform . . . . . . . . . ........ 0.5 
JsupnlpylbcnLenc . . . . . . . . . .... 0.~ 
1.1.2 .2-Tetmchlomcthane . 0.5 
I ,3-Dtdtlon>h~nLcnc ..... 0.:' 
I .4-D·tchlon•~onzcn<' 
I .2-Dichlnrobcnzcne 
I ,2-Di hrmno- 3-d1\moprup~nc 
I ,2,4-Trichlonlbenzcnc 
1.2.J-Trichlorohenzcnc .... 

.. lJ.~ 

. . . 0.5 
. . . . 0.5 

. . 0.' 
. \\.5 

<.)u;~nlit3tion Limits 
SEI\11VOLATIL[S f!~!L 

5 I 
52. 
'3. 
5-l. 
55. 
So. 
57. 
SR. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
(>'), 

70. 
71. 
72. 
n 
74. 

75. 
76. 
77. 
7X. 
79 

~I 

~:; 

~3 . 

~~-
85. 
ilb. 

n 
~R. 

S'i. 

90. 
'.II. 
92. 
!)3 

<J-l. 
"J). 

')6. 

97 
% . 
')•) . 
\()(), 

lh:nzald~h) J~ ... 
Phenol 
bis-(2-Chlornt:lhyl) ether 
2-Chlt>rnph~nt>l 

2-Mcthylph~nol 

2.2'-ox: bts ( 1-Chloropropanc)' 
Acctophcnon~ . . . . . . . . . . . . . . 5 
4-Methylphcnol ............. 5 
N-Nitroso-di-n-propylamin~ ... 5 
TkxachlowcthJnc .......... . 
Nitrob~nz~ne ............... 5 
hophoronc . . . . . . . . . . . . . . . . . 5 
2-Nitrophcnol . . . . . . . . . . . . . . . 5 
2.4-Dimcthylphcnol ......... . 
bi> (2-Chlorocthnx~) melhcmc .. 5 
2.4-Dich10rophcno1 ........ . 
Naphth<tkn.: ... 
4-ChiProctnilin~ 

J-Jc.\.lt:1t lornh111~d icne 
C.tprolacLam 
4-Chh)ro-J-mcthylphctllll . . . 5 
2-Methy1naphtha1enc . . . . . . 5 
Hc.\a.: h lotY>c).: lopcntadi enc 
2.-i .b-Trichloroph"nol 
2.-l.'-Trit:hlorophcnol . . . . . . . 20 
1,1'-lliphcnyl . . . .. 5 
2-Chlomnaphthaltnc 
2-Ntlf<l<J.Ililinc. 
DimL'lh:o-lphlhalale 
~.(J-Uinr !Hl!PILU.:'Ill..· 

.\ •. :l·rraphrlr_\ knL' 

20 

1-1\rlrn:Jnilm~ 20 
Accn.tphih.:n~ 

2,4-Dinilrophcnol. 20 
4-Nilrnph,·npl . 20 
DihettLO!'uran ........ . 
2,4-Dinitrotolu~nc 

DicthylphlhaLil~ . . . . . ~ 

Fluorene ................... 5 
4-Chlo>rophcnyl-phenyleiher ... 5 
4-Nitro~nilin~ .............. 20 
4,0-Dinitro-2-m~thylph~nol ... :!0 
N-Nitrusodiphcn:laminc ..... . 
1.~ .4.) T clrnchlorohenlenc .. 
4-ilrtll\hlJlh~n) 1-phen) killer ... 
I k\ach lorohc·nzcn~ 
All<tL.inc .. 
Penwchloruphcuul 
l'henanlhrene 
Anlhrnc~nc· . 

'l'n:vtt>u~!) k.no\\n b) ih~ name h1, 12-chloroisoprupyl) erh~r. 
'On\; the (X<J-q>uxy i'>omcr \i>omcr ll) ut' htptachlut t'puxic.k i.'> repun~J on tit~ d~i~ reporting form>. 

Qu;tnlit~rion Limits 

I OJ. Di-n-huiylphthalak 
102. Fluordnthcnc 
IU3. Pyrcnc 
lll-1. Huiylhcnl\ \p\llh>lhll~ 
I 05. :U'-Oichlorohenlidinc 
11!6. Dcnzn(J Janrlmu;cnc 
I 07. Chryscn~ ....... . 

1!£:1 

I OR. bis-(~-Eth) 1hcxyl) phthalntc .... ~ 

I 09. Di-n-octylphth•liatc .......... 5 
110. Denzo(b)tluoranthenc ........ . 
I II. BcnLo(k.)Jluoranthcne . . . 5 
l 12. lknzo( a)p) rene . . . . . . . . . . . . . 5 
113. lndcnn( 1.2.3-cd)p:renc . . . . . . . 5 
114. Dihcnzo(a,h)anthracene ...... . 
I 15. BenLo(g.h.i)pcryknc 

PESTICWES/AROCLORS 
( PESTICIDES/I'CBs! 

.001 I 16. cllpha-llllC ... 
l I 7. heta-BHC ...... - .... u 01 
I I g_ dclw-811C .... .. 0.01 
I i'J. gamma-l31lC (LindaM) . il.OI 
120 lkpt;.c.-hl<>r 0.01 
121. Aldrin .............. 001 
I~~- Hcpta~hlnr epo~ide1 

....... 0.01 
I 23. [ndnsult'an I . 11.01 
124. Dieldrin 0.02 
125. 4.4'-DDE 0.02 
I :'6. Lndnn f1.o: 

I"" /· nJ'""''"" II 11.11~ 
12S. -l.-l'-IJDD (j\1:' 

129. Endosullcm suliatc 0 02 
/30. 4,4'-DDT . . . . . O.o: 
131 Mc~hoxychlor. . .... 0.10 
I 32. Lndrin ketone . , .. , ........ 0. 02 
133. £ndrin aldehyde ........... 0.02 
I H. alpha-Chlord~nc . . ... 0.(1! 
135. gmnma-Chlt>rdanc ...... , .. 0.01 
136. Tox•tph~nc ............ , ... 1 .0 
137. Arudor-l016 .... 0.20 
138. Aroclor-1 :2:21 ............. 0.-lO 
139. Arodnr-1232 ............. 0.20 
I -10. Arodor- I 242 ..... 0.20 
141. A rue! or- I c-l~ 
142. Aroclnr-J2q 
143. Aroch>r- 1260 

. . 1'1.20 
..... 1!.20 

....... 0.20 

The volatiles purged from the sample arc tr:1pped on a 
solid sorbcnt. They arc subsequently dcsorbed in1o ;1 

GC'MS ~\StL'!lL 

For scmivolatilc and pcstil'idc.Aroclor \\'ala sampks. 
a 1-L ;~liquol is extracted \\ith mclhylen.: L'hloriJe using 
continuous liquid-liquid extraction or ;~ s~paratt)ry 
funnel ( fi)r pesti(;idcs/Arodors only). for 
pcsticidcrAroclors. the aliquot is spiked with a solution 
of I\\O surrogatt: compounds bl.!lorc extraction. The 

cxtracl1s dril.!d, ~:onccntratl.!d. and subjt:Ctl.!d to cleanup 
prior to GC/ECD <~nalysis. For sct11ivolatiles. the 
aliquo1 is ;~ciditicd /t) a pH nf ~.0 and <1 ~~)lution of I (i 
DMC' 1:-; ~llhkd hc·fmc· extr<ldit)ll. Til~ ~\traL·t IS Jri~:d 

Jfld t:Oilt:elltratcd. llllL'I'Il31 !>l<tlld;Jrds are aJd\.!J. and ih<.:ll 

it is an::1lyz~d by < iC.-MS. Table 2 >Uilllll~tri;..:~ Jh,· 
preparation m~thods and instrum~nts used in this 
analytical service. 

2 
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DATA DELIVERABLES 

Data ddivc:mbl.:s for thi~ ~~rvic~ includ~ hardcopy data 
reporting tonns, supporting raw data, and clcctroni~: 
data on diskette or other means !>peciticd by EPA. The 
laboratory m\lst S\lbmit data to EPA v-.'i.thin 7, 14, or 21 
days after laboratory r~ceipt of th~ last sample in th~ 
SDG. EPA then checks the data for compliance with 
contract requirements. A report of inslances of 
m)ncompliancc is distributed to the laboratory and the 
Region within 7 days from the receipt of the data. The 
laboratory ha~ 7 day!' fl·om receipt of the rep011 to 
rccnncik dekctive data and resubmit the data tu EPA. 
l f' A th~·n scr~cns the data and s~nds a tina! data 
assessment report to the laboratory and the Region. 

QUALITY ASSURANCE 

The Quality Assurance (QA) process consists of 
management review and oversight at the planning, 
implementation, and completion stages of the 
cmironmcntal data collection activity. This proces~ 
cmures that the data provided arc of the quality 
required. 

During the implementation of the daw collection etl011. 
QA activities ensure that the Quality Control ( QC) 
system is functioning drl:ctivdy and th<tt the 
dcticicucics uncovered by the QC system arc corrected. 
After environmental dat:J arc collected, QA activitic!' 
~~~~:us on assessing the quality or data to cktcnnin...: its 

suitability to support enforcement or remedial 
decisions. Each contra~:t laboratory prepares a (,.luality 
r\ssumnce Plan (()t\P) with the ohj.:~:ti\c" 11fpr•niding 
sound analytical chcmi.:~.d nH.:a~urCilJCJJb. The ().-\1' 

must specify the policies. organization. object!\ es, and 
ti.mctional guidelines. as well a,; the QA'QC activities 
designed to achicve the data quality requirements for 
this anal;.1ical service. 

QVALITY CONTROL 

The QC proces~ includes tho!'e acti\ itics required 
Juring anal:1ical data collcctllln tn produ~:c Jat<~ of 
known and documented quality. Til~ ~.l.llal:ti~:al data 
acquired from QC procedures arc used to estimate and 
evaluate the anal)1ical results and to detcm1inc the 
necessity for. or the effect of, corrective action 
procedures. The QC rcquirr::rm:nts fi.)f this anal)1ical 
service arc shown in Table 3. 

PERFORMANCE MONlTORlNG ACTIVITIES 

Laboratory pcrtorrnance monitoring activities arc 
provided primarily by AOC and the Regions to ensure 
that contract laboratories arc producing data of th~· 
appropriate quality. EPA performs on-site laboratory 
audits. data package audits, and GC:MS t:1pc audits. 
and evaluatt:s labor:llol)· performance through the usc 
of blind PE samples. 

Table 2. Methods and Instruments 

Fraction Prcpnration l\-lcthod Analytkallnstrumcnt 

v,)latilcs l'urgL·-and-trap GCMS :.Ul.Jiysis 

Semi volatiles Continuous liquid-liquid extraction GC/MS analysis 

Pesticides/ Aroclors Contin~10us liquid-liquid or separator)' funnel GCECD analysis 
( Pcsticidcs/PCBs) extraction 

Table 3. Quality Control 

QC Operation Frequency 

Dcuterated Monitoring Compounds (DMCs) (volatiles Added 10 each sample, standard, and blank. 
and s.:mivol:.nilcs) 

Method Blanks (volatiles) Anal~·zcd at least every I :2 hours. 

Method Blanks [scmivolatiks and pesricides/Aroclor~ Pr~·pared with each group of :20 field ~ample~ or less. or 
!pesticides:PCBs)j each time samples arc cxtntctcd. 

Instrument Blank (volatiles) Analyzed alter a sample that c:ontains compounds at 
~:om:~ntrations greater than the calihration ran!,!..:. 

Instrument Blank jpc·sticidcs-Aroclors (pc>ticidc' Pl"R'l] 1:\ ~·n· 12 hours and preceding all groups nf m:ccpt<Jbk 
''unpk an<ily~is. 

Surrol!atc~ I ocsti~:idesAroclors (ncstictdcs.PCBs\l Added \O cac:h sampk. s\andard. and bl<lnk. 

3 
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Table 3. Quality Control (Continued) 

QC Operation 

Stora~e Blank (volatiles) 

Instrument Perfonnance Check (volatiles and 
semivolatiles) 

GC Resolution Check [pesticides/Aroclors 
(pesticides/PC:Bs)]. 

Initial Calibration 

Continuing Calibration (volatiles and semivolatiles) 

Calibration Veritication [pesiticides/Aroclor 
(pesticidestPC8s) l 
Internal Standards (volatiles and semivolatiles) 

Laboratory Control San1plc (LCS) [pesticides/ Aroclor 
(pesticides/PC:Bs)] 

Performance Evaluation (PE) Samplt: 

Matrix SpikelMauix Spike Duplicate (MS/MSD) 

l'vkthod Detc.:tion Limit (MOL) 

Sulfur Ckanup Blank [pesticidesiAroclor 
( p<.:sticidesiPCBsJ] 

Sample Clcanup by Florisil Cartridge 

florisil Cartridge Performance Check [pesticides/ A roc lor 
(pesticidt.:Y'PC8s)] 

For more information, or tor suggestions to improve this 
analytieal scrvicc, please contact: 

T c'fr'r S tn i lh 
Org<inic Program Manager 
USEPAtAOC 
Ariel Rios Building, {.5204G) 
1200 Pennsylnmia Avenue, NW 
Washington, DC 20460 
703-603-8S49 
FAX: 703-603-91 12 

Frequency 

Prepared and stored with each group of samples. 
Analyzed after all samples in the SDCi ha\C been 
an<tl~zcd. 

Prior to any analysis <Jnd every I 2 hours. 

Prior to initial calibration on ..:ach GC column uscd for 
analysis. 

Upon initial set up of c<1ch instrum~:nt, atkr major 
instrument maintenance or modification. and each time 
continuing calibration tails to meet the acceptance 
criteria. 

Every 12 hours ti.1r each instrument used fix analysis. 

Beginning and end of each 12-hour data collection period. 

Added to each sample, standard, and blank. 

Prepared and analyzed once per SDG. 

Prepared and analyzt:d (if provided} with every 20 fit'ld 
samples in an SDG or for each SDG. whichever is most 
frequent. 

Performed only when requested hy Region. Performed 
v.ith n.:r; 20 field sampk:s in <1n SDG or k)r .:a.:h SDG. 
whichever is mo.;t frequent. 

Run before any sampks analyz..:J unJcr comr<Jd (annual!) 
thercatier) and afwr major instrument maintenance. 

Only when part ofil set ufsarnplcs e\tracrcd together 
requires sulfur remov<JI. 

Perfonned on all sample exrracts :md methoJ blank 
c~trac\S. 

Performed at least once on eat:h lot 1)f canridges us~.:d for 
sample clc:mup or every 6 months. whichever is most 
frt::ljuent. 
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&EPA Multi-Media, 
Multi-Concentration, 
Organic Analytical Service for 
Superfund (OLM04.2) 

Office nf Emerge~cy and RemediJI ~esponse , 
Analytical 0 erJtwns/DJta Quain ·Center (5204G) Quick Reference Fact Sheet 

Under tht: legislariv..: authority granted to tht: U.S. Enviromnental Protection Agency (EPA) w1der the Comprehensiv..: 
Environmental Responst:, Compensation. and Liability Act of 1980 (CERCLA) and the SupeJt'und Amendments and 
Reauthorization Act of !986 tSARA ), EPA develops standnrdized annlyticalmethods fort he measurement of various pollutants 
in environmenwl samplt:s from known or suspected hazardous waste sites. Among the pollutants that are of concern to tht: EPA 
at such sites, are a series ofvobtile, semi volatile, Jnd pesticide.'Aroclor (pesticideiPCB) compounds that are analyzed ll~ing 
gJs chromatography coupled \vith tnass spectrometry (GO'MS) and gas chromatography vvith an electron capture detector 
(GOECD). The Analytical Operations:Data Quality Center lAOC) of the Office of Emergency and Remedial Response 
(OERR) offer.; an analytical service that provid..:s data from the analysis of water and soil/sediment samples for organic 
compound~ for use in rhe Supezfund decision-making process. Through a series of standardized procedures and a strict 
chain-ot:cu~tody. the organic analyticnl service produces data of known and documented quality. This service is availoble 
through the Superflllld Contract Laboratory Progr.m1 (CLP). 

DESCRIPTION OF SERVICES 

Th.: new org:mic analyticJl servict: is available as of 
Seprembt:r 1999. It provides a technical ;md contractual 
frame work tor laborato1ies to npply EPA{:LP analytie<II 
m.:thods for the isol~nion. detection, ~U1d quantitativl: 
m-::J5urem.:llt of 48 volatile. 65 semivolati!e, and 28 
pesti.:ide/Arnclor (pesticidt:.''PCB) target compound~ in 
\\'Hter and soiL' sediment environmental san1ples. The CLP 
provide~ the m..:thods to be used <U1d the spe~.:ific technical. 
reponing, :mel .:untriKtual requirt:ments. induding qu<dity 
a~suranc..: ((.)A). lJUalit)' control (QCJ, :md ~randard 

operating procedures(SOPs). by which EPA evaluates the 
da!J. This St:Ivice ll~es GC'MS Jnd GCiECD method~ to 
anJiyLe the target compounds. Three clJtJ delivery 
turnarounds are available to CLP customers: 7. 14, nnd 21-
da y turnarmmd after Ia bora tory receipt of the last sample in 
the s..:t. In addition, there are 48 (for volatiles) Jnd 72-hour 
[for semivolat iles and pesticid..:siAroclors 
(pe~'ticidestPC:Bs)] preliminary data submission options 
av:Jilable. New options under this serYict: include a closed 
system purge-and-trop m..:thod for luw level vol:Jtilc soil 
analysis and methanol preservation for mediun1 lew! 
volatilt: soil analysis. Ln :Jddition. users may request 
modifications ro tht: specified methodologies that may 
include. but are not limited to. :~dditional compounds and 
morliflt:d quantitation limits. A Ot:xibility clause is also 
ave~ilable to data user~ to ~ubmit samples u:>ing modified 
analys..:,; to mt:t:t specific tidd reqUirem..:nl~. These 
requirements include modified lower "California level'' 

quantitatinn limit.;;, additional analytes, and requir..:ments to 
enhance method performanct:. 

DATA USES 

This an<llytical service provides data whid1 EPA u::;e~ for 
a variety of purpos~.:s, such :Js detem1ining the n:Jture ;md 
extent of contamination at :1 hazardous waste site. ass..:ssing 
priorities for response based on risks to human health and 
the environment. determining appropri;1te cleanup actions. 
:Jnd determining when remt:diJI actions are complete. The 
data may bt: used 111 all stage~ in the inve,;rigation of :1 

hazardous wa~te site including silt: inspections, Haz;rrd 
Ranking System scoring, remedial invcstigation:>ltea~ibility 
studies. remedial design, treatability studies. and removal 
actions. In addition, this service provides data that will be 
available for use in Sup..:rfund enforcement/litigation 
activities. 

TARGET COMPOUNDS 

The wmpounds for which this servi~.:t: ts applicablt: and the 
con·..:sponding quantitationlimits are listed in Tablt• I. For 
wm~:r samples, the lowest quantitation limits rcponable are 
I 0 ppb for the voi:Jtile compollnds. IU ppb for rlw 
semivolatile compounds. and 0.05 ppb for the 
pc~ticid~iAroclor (pesticide!J>CBJ compounds. For soil 
samples. the: low..:~t quantitation limits ro::po11ablc are l 0 ppb 
for the volJtile cumpouncls. 330 ppb for thl· semivolatik 
compounds. and 1.7 ppb for the pcsticide.'Aroclor 

. ·-·<'..,__, ... ,.~-,.___..,.,._~ .. -----------·""'"'""'"'"''_' ___ .., ____ .,. __ .... ---------~ 



Tahle 1. Target Cumpuund List and Contract Required Quantitatio•flimits CCRQLs\ For OL!\111~.2* 

VOLATILES 
I. Dichlorodifluomm~tlwnc IIJ 

5. 
1\. 

7. 

s 

'J. 

\II 

II. 
]'' 

13 
14·. 

I' 
16. 

17. 

1 s. 
Jl). 

.:?0. 
21 

2.\ 
t 
5. 

1h. 

Chlor11mcthane I 0 
Vmyl Chlond~ I 0 
ilmtm>~ncth.,n.: \\l 
Chlol"lx!!iwlfle JIJ 
Tri<:hlorvtluorom~thJ.lle \0 
l. \ -DI~hil•ruethene . . . I 0 
I. I .2-Trichloro· 
I ,2,2-uitlut>rocth~n~ . . I() 

Acetun~ . 10 
l'arlK•n DJ;uliidc . . I 0 
Jvlethyl Ace~<~te I IJ 

Methylen~ Chllllidc 10 
tran,;-1,2-Dichloroethetlc 10 
II. !ethyl r~n-Elutyl Ether. [() 
I .1-DichloroeJJJane 111 
cis-1.2 -Dichlorocthene \0 
2-llut,uJone . . . . I 0 
Chlorotonn 10 
l, \ .1-Ttichlurut'th,mc ll) 

Cyciohexane I 0 
Cubun Tetr:.chlomk 10 
flenzen~ liJ 

I 2-Dichlon-.:thJne . \0 

Tril'hloroethe11e \0 
Methybclnhex"nc ]I) 

I .C·Dichloropmp,U!e I 0 
1:\romoJJchll>n.>m.:Jhane I 0 

2~ ~!:\-I . .J-OJchlnn.)pJ~)PL'Ik' ltJ 

2-J. -1-\lethyl-2-pclll~nullc \\1 

311. T.-1luene. II! 
3 I trans-1.3-Dichlorupropclte 10 
32. l.i.2-Tnchkn\letl~:Jne.. 10 

• ·'· T ~ltachlorocllJc"ne I 0 

3-1. 2-fle~anone 10 
35. D'bromodJi,,·,•mcth•ule \0 
}I.J 1.2-Ddmuno~lh:mr 11) 

1". Chlorub~!IZell~ 111 
.\X Cth,Jbenzene I 0 
34. Xylen<:s tTowiJ \0 
41) 

-ll 
-1c. 
4.). 

.j.j 

-1~. 

-!h. 

-17. 

~ty.l-~11!.:' 

13rulllolurm 
[0 

)I) 

bt>pn>py\benzen~ l U 

1.1.~.2-Telt;tchl,-,r,,~,h~ne 10 
1.3-Dichlorobcnzenc \0 

\0 
10 

\ .4-Did>lmul'li:I\ZJ.:lle 
\ .2-Didtlowbenzcne 
l.:,oibJtilll\)-

-'·-=hlororr•'r'm~ \0 
1.~.-l-T!i.:lowbcnzenr . I 0 

Qua nlitatioll Limits 

Low 
Soil 

10 
10 
J(l 
\(1 

1\1 
\(J 
\() 

10 
\0 
\0 

Ill 
10 
10 
10 
10 
10 
\0 
10 
10 
10 
I() 

Ill 
10 
10 
\(1 

Ill 
10 
JIJ 
[(I 

Ill 
10 
\II 
10 
10 
\I) 

J(J 

J(l 

10 
lit 
J(l 

ll' 
10 
Ill 

10 
\0 
10 

\(1 

10 

l\1odili~d 

Cal.' 
Lewis 

0.50 
0.511 
0.50 
ll.50 
0.50 
050 
0.5(1 

0.5() 

\0 
0.50 
1!.50 
0.50 
0.50 
0.50 
11.50 
0.50 

Ill 
0.50 
().50 
0.50 
0.50 
0.50 
0.5() 
0.50 
il.50 
IJ.50 
()50 
II )tl 

IU 
1).511 

0.50 
0.511 
l)j() 

\0 
0.50 
I \50 
11.50 
0.511 
0.50 
I) 50 
IJ .<fl 

0."0 
0.50 
0.50 
0.50 
0.50 

(J.50 

0.50 

Quantiblinn limib 

SB11YOLAllL£S 
.:1\1. Benzaldehyde IIJ 

50. Phenol I 0 
·' l 1>1--(~-Cilit.,,Ot.'Ulll lethe! I 0 
'' :-Chl-lt·orhcnol J<) 
53. 2-Mcrltylphcnol 111 
54. 2.2'-oxybi; 

1 1-CIIlowprup~nc) .. 10 
55. Acetophenone 10 
56. 4-Methylphcnol I IJ 
57. !\-Nitm,o-<.li-n-prop)i•lmino lO 
5~. He~a~hloroeth;me l 0 
5'1. 1\itrobcnzene IIJ 
60. lsophorone . . . . . . . . . . . . . . \0 

61. 2-Nitropheno\ ....... 10 
n2. 2.4-Dirnethylphenol ....... I 0 
63. bJs-(2-Ch\or<>ethoxy) methane I IJ 
04. 2..:1-Dichloruphcnol ....... \0 
n5. l\aphth<ilenc ...... 10 
fio. 4-ChlonJaniline .......... liJ 
67. H.:xach\on.>butadien~ ...... 10 
68. Caprobctam ............ 10 
n'.l. 4-Chl,1f<r3-methylplu:nol ... 10 
70. 2-Methylnapht!Jalene ...... IIJ 
71. lkxadtlorocydopentadienc I 0 
72. 2,4,6-Tlichlowphenol ...... 10 
7.1 2.4,5-Tndtlororhent>l ... 2~ 

74. I. l'-8iphenyl \ IJ 
75. 2-Ch\oronaphtha\~ne 10 
""11 ~-1\IUu;JJilllnl.? ... , 

o,m~th: lp\nh.il.tt~ \II 

h. 2.1>-Duum">ltliu~ne Ill 

7<1. Acenap!Jihykne \0 

~0. .1-i\itrmmlm~ . 2~ 
X I A-:clldJ'hihc•JJc Ill 
S2. 2.4-Dinillt~ll>~n,,i 25 
~}. -1-Nitr''l'ill·>wl . 2" 
X-1. D<b~nzotLu·Jn .. lti 
~5. 2.4-Dinitmto\uc·ne I IJ 

So Dicthylrhlh,dote 10 
R7 rtuor~ne l 0 
XX 4-Chlt>r<>phen)1-phcll)kther Ill 

~9 4-N,rro..nnll!ll' ~5 

'JO. ~.fo.l)uutrt•·2-mcthy\phcnu\ 25 
9 I 1\-1\1 111."•ldlph~nyl•unine I 0 
'.12. 4-Elromophenyl-phenylether . \ll 
'!3. Hcl\OJch\owl:><:nzene 10 
94. AtrJzinc. . ........ 10 
95. Pentadlloruphenol ........ 25 
W>. PhenaJllhren~ . . . l () 
lJ7. Anthrac,1te ............. I 0 

330 
,1.1() 

330 
330 
330 
.1.10 
330 
330 
330 
.1.10 
330 
JJ() 
3.10 
330 
330 
JJ() 
.1.10 
330 
330 
SYI 
:1.10 
:130 
;-.._~(I 

.\.!1.1 
330 
:O,]Il 

.1311 
~30 

~10 

_)JO 

.13{1 
~no 

330 
.1.10 
X!il 

X30 
330 
.1.10 
330 
330 
8311 
.13(1 

330 

Quanlil'.ttion Limits 

l.J~ Cart,awk l () 
99. Di-n-butylphth.>lare I 0 
1\lO f-luurJntllcne Ill 

\Ill Pll'cr.e Ill 

I o: llutdlxn..-ylrlllh.tiJlc 11• 
\0.1. .1 .. LD,chltlrt>henZJdint .· 10 
\ 0-l. [knZO(:J J.llllhlaC~Tic \ ll 

I<J5. Chi)St!tle . . . . . \(J 

106. bi-;..(2-Ethylhcx)ilphthalare. 10 
107. Di-n-Ol"t)'lphth;tiJte I 0 
lH8. Benzll(b)11uoranth.:ne . . . . . . 10 
I OCJ. llenz.o(k )fluor.mthene . . . t () 
\10. flenz<>(a)p)Tc:-nc 10 
Ill. lndeno( 1.2.3-t:d)pyrene . l 0 
I \2. DibetlZ(a.h)•utthrdCene 10 
I 13. Uen.z.o(~.h.i)pel)1ene \() 

Pt::STICII)[S/AROCLORS 
(PESTICI DES/PCBs) Water 

(ll!:IL) 
alph~·UHC 0.05 114. 

115. 
I lb. 
\17. 
II~. 

\1\1. 
120. 
12 I. 

bera-BHC ............. 0.05 
deha·lli~C . . . . . . . . . . . . . 0.05 
~Pmm1-Ill1C ILindJne) ... 0.05 
Ht:nt<tchlor . . . O.ll5 
Aldtin . . . . 0.05 
lkptachll'r epmiJe 0 O' 
Endosulfan I 0.05 

I 22 Die!Jnn li.l 0 
I'~ ~.4'.])[)1' II [IJ 

12-1 \.ndnn \)it< 
l~'· Endtblllt:m II il.l\1 
\21> -1,4'-D[)[) 11.10 
127 Emlc•,uliJil '"ll.ale IJ Ill 
I~S. -1.-1'-DIH. U Ill 
12l). Metilt>\ych\or . fJ.50 
130 EnJrin kc·ror.c 11 10 
I} I. [nt.l<ittcli<Jdty<.k . 0 Ill 

I}~. alph~·Chlt•tLbn~ O.O'i 
133. g:~mn:..t-t'hlord:..mt: ll.t):\ 

\34. To~~ph~IIC. . '\.11 

\ '' <\IHdor-IOib 1.0 
! .~Cl ·\JuLl"r-1 ~:I ~ 0 

13' AnxJ,•r-1232 \.(\ 
J3S. ATt'>t."itlt-\2~2 1.11 
\ 3'1 '\tudor- I 24b I I) 

14\l. Ar()c\,,r-12'-l \\l 

\41. Arot:lt>r-1260. J.() 

330 
]]() 

J3fl 
.131) 

.13iJ 
JJO 
.no 
3311 

BIJ 
no 
.\.'\) 

JJII 
330 

Soil 

(IJ!:f~) 
1.7 
1.7 
1.7 
\.7 
\.7 
17 
l -

17 
.U 

3.3 

\' .. 0 

17 
~ J 

... 3.3 
1.7 
\ " 

l 0 i) 

3.> 

-'' 

·" 
.\\ 
JJ 

'" Fur volatiks. quamitation limits tor medium soils are approximately 100 to 125 time:; the quantitation limits for low soils. For semivo!Jtile 
m~diwn soils. quamitntion lim.it~ ar~: apprnxirnaldy 30 times the quantitation limits lor low ~oils. 

1 

Modified "(.'aliJornia le1 c:l'" t uarnit<llion lim.iL<; as ava.ilable und~:r the l1ex1bilitv t:lau~t'. 
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compow1ds. Specific sample quantitation limit~ 1vill be 
highly matrix. dependem. Compounds identified with 
concentrations below the quantitation limit will be reported 
as estimated concentration values. 

The list of target compow1ds for this service was originally 
derived fi·om the EPA Priority Pollutant List of 129 
compounds. In the years since inception of the CLP, 
compotmds have been added to ~md removed from the 
Target Compound List (TCL). based on advances in 
analytical methods. evaluation of method performance 
data. and the ne<o'd'l ofth<o' Superfund program. 

For dtinking water and groundwater type samples, u~e of 
the lm1 concentration llrg~Ulll' anal)tical service is 
recunm1enJed. 

\IETHODS Ai~O li\STRUMENTATIOJ'O 

For semivolatil<o' and pesticide/ Aroclor (pesticide'PCH) 
WJter sample~, a 1-L aliquot is extracted 11ith methylene 
chloride u~ing a continuous liquid-liquid extractor or 
separatory funnel [for pesticidesiAroclors 
(pesticides,'PCHs) only]. For low level semivolatile soil 
and pesticide/ Arodor (resticides/PCBs) soil samrles, a 
30-g soihediment sample is extracted with methylene 
chlorido:'acetone using sonication, automated suxhlet, or 
rressuriz:ed lluid extraction techniques. Formeilium level 
semivolatile soil samples, a 1-g aliquot is extracted with 
methylene chloride using the techniques mentioned above 
for low level soil samples. For both \Vater and soil 
samrlcs, the extract is concentrated, subjected to 
fraction-specific cleanup procedures. <md anJiyzed by 
GC/MS for semivolatiles or GC/ECD for 
resticidesi Aroclors (pesllcides,'PCBs). 

Fur lolatik wat~T sampks. 5 ml ur I~Jter i~ added Ill a 
rurge and trar device and purged with an inen gas at room 
temperawre. For \ olatik I0\1 level soil samples. a :5-g 
al1quot or :,oil i> added to a purge and trap device with 5 
tnl of reagent W<ttl.'r thl:'n [Jurged With an ineJ1 gas Jt 40°(; 
or<~ :5-g ,tliquot ([Jre-1~cighed in the field) ts purged liomJ 
closed·,;ystcm purge and trap device at .f0°C. For volatile 
medium lc1·el ~oil ~ampks, a measured amount is 
collected1~:xtrac:ted v.1th m..:thanol <md an aliquot of the 
methanol extrnct i~ added to reagent water and purged at 
room temperature. For both water and soil samples. the 
volatiles purged from the sample are trapped on a solid 
sorbent. They an: ~ubs<o'quently desorbed by I'Jpidly 
heatlll!; the sorbent and then introduced into a GC/MS 
system. Table 2 summarizes the methods and instruments 
used in this analytical service. 

Under the flexibility clause. EPA is seeking current C'LP 
laboratories to pcrfom1 organic analysis through a modili.ed 
analysis protocol. Some modification~ include. but are not 
limited to. a reduced CRQL ofO.S ~giL for all non-ketone 
compounds, modified calibration standard,. "' well a~ 
additional cleanup method_,_ 

3 

DATA DELIVERABLES 

Data deliverables for this service include hardcopy data 
reporting fonns and suppotting raw data. In addition to the 
hardcopy deliverable. contmct labormories must Jlsn 
submit the same data electronically. The laboratory must 
submit data to EPA within 7, 14. or 21-days [or 
preliminary data \Vithin 4H hours (for volatiles)] or 72 
hours [for semivolatiles and pesticidesiAroclors 
(pesticides/PCBs)] after laboratory receirt of the last 
sample in the set. EPA then procc~ses the data through an 
automated Data Assessment Tuol (OAT). OAT i~ a 
complete CLP data assessment package. OAT 
incorpor.1tes Contract Compliance S(Teening (C'CS) and 
Comrutl:'r-Aided Data R\,'\ 1<:\\ anJ E' aluatiLlll 1 C'!\DRE l 
rcv1e~\ 10 prnvide EPA Reg10ns With PC-cumpatihk 
reports. spreadsheets. and ekctronic tiles within 24 to 41\ 
hour~ from the recetrt oftht: Jata for Jata valtdauon. Tlu~ 
automated tool tacilitates the transferof<malytical data into 
Regional databases. In addition to the Regional electronic 
repo11~, the CLP laboratories are provided with a data 
assessment repott that documents the instances of 
noncompliance. The laboratory has I 0 days to reconcile 
defective data and resubmit the data to EPA. EPA then 
reviews the data for noncompliance and sends a final data 
assessment report to the CLP laboratory and the Region. 

QUALITY ASSURANCE 

The quality assurance (QA) process consists of 
mamgement review and oversight at the planning, 
implementation. and completion stages of the 
environmental data collection activity. This process 
ensures that the data provided are ol'the quality required. 

During the impkmentation oft he data colb:tionetli.111. QA 
:tltivltie~ en~ure that the quality comrol 1 QCJ ~~·stem is 
functiorung eft~ct11 ely anJ th:llt he cit: lie icncie, tlllL'O\·crcd 
by the QC system are cone(· ted. A Iter en\·lrorHnental data 
arc collected. QA activitie~ li.li.'Us on a~~c~smg the quality 
ofclat:J to determine its suitability to suprort enforcement 
or rr:meilial decisions. 

Each contr,lct laboratory rrer<Jres a quality <ISSUrance plan 
tQAP) with the objective of providing ~ound anJlytical 
chemical measurements. The QAP must specify the 
policies. org<mization, objectives. and Junctional 
guidelines. as well JS the QA and QC activities designed 
to achieve the data quality requiremenL~ for this analytical 
service. 

QUALITY CONTROL 

The QC process includes those activities required during 
analytical data collection to produce data of known and 
documented quality. The analytical dat:a:1cquired from QC 
procedures are used to estimate and evaluate the analytical 
resulb and to determine the neces~ny for. or the ellixt of 
l.'l'ITL'Ctl' e al·twn proc..:Jure~. Th..: <)( · pn 'l'L'durL'' rL·quirL'd 
for thi> analy11c;ll ~<.:1'\ IL:t: arc ~IJO\\ n 111 Tab I~: .1 

---------------.. ---------~-~~---~--~ 
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Tahle 2. Method~ and Instruments 

Fraction Water Soil 

Volatiles Purge-and-trJp followed by GC.'NlS analysis Purge-and-trap or closed-systc:m purge-
and-trap follo\ved bv GC:MS analysis 

Semi volatiles Continuous liguid-liquid exU<~ction followed by Sonication, automated soxhlet. or 
GC!MS analysis pressurized fluid extraction followed by 

GC/MS anal_ysis 

Pesticides/ Aroclors Continuous liquid-liquid or separatory funnel Sonication, automated soxhh:t or 
(Pesticides/PCBs) • ex1raction followed by dual colunm GC/ECD pressurized fluid extraction followed by 

analysis dual column GCIECD analysis 

Table J. QualitY Cuntrol 

QC Operation 

Sv~tem Moniwrin!.! Compounds ( wlatik~l 

SwTo~atc<, [fm -;.:mil nlatilc, and pc:.;n,·llk,; c\l'llclt>f' 

1 pe~lictJes1 Pl Bs)] 

Method Blanks ( volatiks) 

Method Blanks [semivohltib ;md pe~ticides!Aroclors 
(pc>ticides; PCBs)] 

ln~trument Blank (volatiles) 

Instrument Blank f pesticides/ Aroclors (pestic:ides/PCBs)] 

Storage Blank~ (volatiles) 

GCMS ma~s calibrmion and ion abundance patterns 
(volatiles and semivolatiles) 

GC Resolution Check [pesticides/ Aroclors 
(pes tic ides·'PCB~) 1 

lnrtial Calibration 

Continuim.: Calibration 

Internal Standards (\olatik~ and semt\·ulatiksl 

I\1Jtri:-. Spike: ~u1d \latrix Sp1ke Dupltc:~te 

PERFORMANCE !\lONITORJNG ACTIVITIES 

Lahoratury perlorm:mce monitoring activities an: 
pn)\ tded primarily by AOC and the Re~ion.; to ensure 
that contract laboratories are producing data of the 
appropriate quality. EPA performs on-site laborat01y 
audits. data package audits. GC.·MS :md.'or GC/ECD 
t:lpc audib. :111d C\ aluatcs laboratory pcrfnrm:mce 
through the u~e ol bhnJ perlixmam:e c>:.1luanon 
samples. 

4 

Frequency 

AdJect tu each sample. stand~mL and hlank 

.\dlkd tu .:ach ,ample:. ''~ult.bnl. .tnJ hLml-. 

Analyzed at kast .:very 12 hour~ for c:ach matn.-; and len·! 

Prepared with each group of 20 samples or less of s:1me 
matrix and leveL or each time s::1mple.~ are extracted by the 
same 11rocedure 

Analyzed afler a sample which contains compounds at 
concent1<1tions greater than the calibration range 

Every 12 hours on each GC colunm used for analysis 

Prepared and stored with each set ofsample~ 

Every 12 hoLu·s for each instrument used for Jnalysis 

Prior to initial calibnllion, on eac.:h instrument u~cd tor 
analysis 

Upon initi:JI set up of each instntment. and each time 
conrinuing c::llibr:ttion f.1ib to meet the :JCCCjl_t<l!lce criteria 

h·ery 12 hours tor each instrument u-;ed tor analvsis 

AJJcd to each swnpk. 'ttnd:Lrd. <111d blank 

Otic<: e' ery 2(1 or 1\:11 cr ~~It!lpk's nf s:unc lr:~c·rwn, matrix. 
and le>el in ~m SDG 

For mure infonnation, or for suggestion~ to improve this 
Wl:Jlyti..:;JI service, please cont;Jct: 

Tcn-y Smith 
Org;Jnic Program Manager 
USEPAIAOC 
Ariel Rios Building (5204G) 
1200 Pl!nnsylvania A \l!nue. N\V 
Washington, DC 20460 
703-603-R849 
FAX: 703-603-9112 

... --~w·•••w.~"·-·---·><~· ---------------------.. ·-----------------
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&EPA Summary of Major Changes Made to the 
Low Concentration Organic Analytical 
Service for Superfund (Water Matrix) 
(OLC02.1 to OLC03.2) 

Office of Emergency and Remedial Response 
Analytical Operations/Data Quality Center (52040) Quick Reterencc Fact Sheet 

Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive 
Environm~::ntal Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). EPA develops standardized anai)·tical methods for the measurement of various 
pollutants in environmental samples from known or suspected hazardous waste sites. Among the pollutants that are of 
concern to EPA at such sites are a series of volatile. semi volatile. and pesticide/ Aroclor (pesticide/PCB) compounds that 
arc analyzed using Gas Chromatography coupled with Mass Spectrometry (GC/MS) and Gas Chromatography with an 
Electron Capture Detector (GC/ECD). The Analytical Operations/Data Quality Center (AOC) of the Office of 
Emt:rgency and Remedial Response (OERR) offers an analytical service that provides data from the analysis of water 
samplt:s for lov. concentration organic compounds for usc in the Superfund decision-making process. Through a series 
of standardized procedures and a strict chain-of-custody. the low concentration organic analytical service produces data 
ofknown and documented quality. This service is available through the Superfund Contract Laboratory Program ( CLP). 

OVERVIEW OF MAJOR CHANGES 

Tht: new low concentration organic anal:ytical service 
provides a technical and contractual framework tor 
laboratories to apply EPA/CLP analytical methods tor 
the preparation. detection. and quantitative 
rneasuremt:nt of 50 volaf1lc. 65 st:mivolatik, and 28 
pesticide/ Aroclor (pcsticidc/PCB) target compounds in 
\\ater samples. 

1. All references to 14-day turnaround times were 
removed. With OLC03.2.laboratories now have 
7-. I 4-, or 21-day turnaround times for analyses 
atl:er laboratory receipt of tht: last san1ple in the 
Sample Delivery Group (SDG). 

ii. Modified the number of days required tor the 
distribution of noncompliance reports to 
laboratories from I 0 to 7 days atler data receipt. 

111. The number of volatile and semivolatile 
compounds has bct:n modi tied to include nine new 
volatile compounds and six new semivolatilc 
compounds. The compounds that have been 
addt:d are detailed in the Modifications to Target 
Compound.~ section and are shaded in Table 1. 

iv. Laboratories arc now required to submit a 
computer-readable copy of the data contained 
within data reporting forms on high-density 
diskettes or via alternate means of electronic 
transmission approved in advance by EPA. The 
specifications ofthe electronic deliverable formats 
art: detailed in Exhibit H. Delivery will be as 
specified in the laboratory Contract. 

v. Preliminary results may be requested through this 
analytical service. as detailed in Exhibit B. 
Preliminary results consist of Form I and Form I­
TIC anal}tical results, by fraction, tor field and 
Quality Control (QC) samples, submitted via 
telcfacsimile or email upon prior approval by 
EPA. 

vi. Laboratories may be requested to pertorm 
modified analyses, as detailed in Exhibit A. The 
modifications will be within the scope ofthc SOW 
and may include, but are not limited to, analysis of 
additional anal)tcs and/or lower quantitation 
limits. 

MODIFICATION TO TARGET COMPOUNDS 

Since the CLP began in 1980. compounds have been 
added and removed from the Target Compound List 
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Table 1. Target Compound List and Contract Required Quantitation Limits (CROLs) in ug/L (0LC03.2) 

Q\1<11\\it:\\ion Um\\s Quan\itation Limits 

VOLATILES w SEMrVOLATILES ..J!l:i!: 

l. 
2. 
y 
4. 

5. 
0. 
7. 
g 

'l. 

10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

2J. 
24. 
:'i. 
26. 

27. 
2K 
29. 

JO. 
31. 
32. 
33. 
J4. 
~S. 

36 
:n 
3~. 

)'I. 

.w. 
41. 
42. 
H 
4~. 

45. 
46. 
~7. 

4~. 

49. 
~0. 

DiCblolllditluoi'OIIiethanc . . . . . . . . . M s1 . 
Cb.lommcth~ne ................. o,; 
Vinl'l Chlorid~ ................. 0.5 
Bro~ometh:mc ................. 0.5 
('hloroc:than~ . . .......... 0. 5 
TricblQI'Ofluorometbane . . . . . . . . . . o.s 
I,I·Dichloroethc:ne .............. 0.5 
l ,1,2-Tricbloro-1 ,2;2-trifluoroethane O:S 

52. 
53. 
54. 
55. 
56. 
57. 
51). 

A.:etonc . . . . . . . . . . . . . . . . . . . . . . . 5 59. 
Carhon Disultide ............... 0. 5 tiO. 
Methyl Ac:etatc . . . . . . .. . . . . . .. . . 0:5 6 I. 
Methylene Chloride ............. 0.5 62. 
trans-1.2-Dichlorocth~nc . . . . . . . . 0.5 
Methyl tcrt><Butjlf!lher .......... 0.5 
1,1-Didllonl~thane.. . ......... 0.5 
cis-1.2-Dichlorocthcnc ........... 0.5 
2-Bllhlllllnc .. ....... ..... .. .. .. 5 
Brmnochlorom~thane ............ 0.5 
C'hlnrot'e>1m .................... 0.5 
I. 1.1-Trichloroethane . . . . . . . . . . . 0.5 
Cyclohc:xt~Dt . . . . . . . . . . . . . . . . . . . 0.5 
Carbon T~tr<tchluridc: ............ 0.5 
llcn~enc ...................... 0.5 
1.2-Dichloroethanc . . . . . . . . . . . . 0. 5 
Trichloroethcne ......... 0.5 
Mcthylcyclobtx8De ............. o,s 
I ,2-Dichlon>propan~ ............ 0 .:; 
Brnmndichloromethnnc .......... 0.5 
cis-1,3-Dichluropropcnc ......... 0.5 
4-Methyl-2-p~ntanone ............. 5 
Toluene ...................... 0. 5 
tran'· U-Dichloropmpene ........ 0.5 
l, 1,2-TrichJoroeLhan~ ............ 0.5 
Teu-achlomcthene . . . . ..... 0.5 
2-J kX<U\Oil~ .................. 5 
Dihromochloromethanc .......... 0.5 
1,2-Dihromoethanc ..... 0.5 
C'hlorobcnL.Cnc .. • ••••• 0 0 0 0.5 
Lthylb~nzcnt' . . . . . . . . . . . 0.5 
Xylcncs ( totJI I ................. 0. 5 
Styn~n~ . . . ........ 0.5 
Drnmnfonn .................... 0. 5 
lsopropylbenzcnc 00 • • .. .. • • • • • • • 0.5 
I ,1,2,2-Tctr-~chloroethanc ........ 0.5 
l ,3-Dichlomhem:enc 0.~ 

63. 
64. 
65. 
66. 
t-.7 . 
6lj, 

6'!. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
tW. 
81. 
R:!. 
tG. 
1)4. 
85. 
Ro. 
n 
88. 
89. 
90. 
':II. 
92. 
93. 
'!4. 
\15. 

I A-Dichlorobenzene . . 0.5 96. 
l .2· Dichlorobenzene . . . 0.5 97. 
1,2-Dihromo-J-chlororropanc ..... 0.~ \1~. 

I 2.4-Trichlorohcnzcnc .......... 0 .:; 
I ,2,3-Tritblorobc:nzcne . . . . . . . . . . O.S 

99. 
!00. 

BCIDi.alddlyde . . . . . .. .. . .. .. S 
Phenol ..................... 5 
bis-{~-Chlorocthyl)ethcr ........ 5 
2-Chloroph~nol .............. 5 
2-M~thylph~nol .............. 5 
2,2'-ox\bis(1-Chlnropropane) ... 5 
Acctopbc:IIODe ............... 5 
4-Mcthylphcne>l .............. 5 
N-NitTosn-di-n-propylaminc .... 5 
Hexachloroethane ............. 5 
Nitrob~nzcnc ................ 5 
Js,)phoronc .................. 5 
2-Nitrophcnol ................ 5 
2,4-Dim~thylph~nol ........... 5 
his(2-Chloro~thoxy)m~thanc: .... 5 
2..1-Dichlorophcnol ........... 5 
Naphthalene . . . . . ........ 5 
4-Chlonraniline .............. 5 
Hc~ach1orobutadiene .......... 5 
C«prolai:tam 00 ............... s 
4-Chloro-3-methylphenol ....... 5 
2-Mcth}lnaphl'halcne .......... 5 
Hc~achlorocyclopentadicne ..... 5 
2,4.6-Trichlorophcno1 ......... 5 
2,4,5-T richloroph~nol ........ 20 
1,1'-Bipheo:yt ................ 5 
2-Chloronaphthalcne .......... 5 
2-Nitroanilint: ............... 20 
Dimcthylphthalatc ............ 5 
2,6-Dinitrotoluenc ............ 5 
Accnapht"h} lcne .............. 5 
3-Nitroani1ine ............... 20 
Acenaphthcne ................ 5 
2.4-Dinitrophcnol ............ 20 
4-Nitmph~nlll ............... 20 
Dibenzofuran ................ 5 
2.4-Dinitmtoluenc ............ 5 
Di~thylphth<llat~ .............. 5 
Fhlllrcnc ............... 5 
4-Chloroph~nyl-phenyleth~r .... 5 
4-Nitroanilinc ............... 20 
4,6-Dinitro-2-m~thylphenol .... 20 
N-Nitrosodiphcnylamine ....... 5 
1,2,4,5-TeU&cblorobCnzr= ..... 5 
-1-13romophenyl-pheilylelher .... 5 
I k xach lorobcnzcnc . . . . . . . . . . . 5 
AU'a:Zine ................ 5 
Pentnchlorophenol . . . . . . . . . . . 5 
Phenanthrene ................ 5 
Anthrnc~nc . . . ............. 5 

Quan\itation Umits 

m 
1 01. Di-n-hutylphthalate . . . . . . . . . . 5 
102. fluoranthenc .............. . 
103. Pyrcn~ ............ 00 ...... 5 
1 04. Butyl benz) \phthalate . . . . . . . . . 5 
105. 3.3'-Dichlorobcnzidinc ....... . 
1 06. Benzo( a )anthracen.: . . . . . . . . . . 5 
1 07. Chrysen~ . . . . . . . . . . . . . . . . . . 5 
1 OR. bis-(2-Ethylhexyl)phthalate ... . 
109. Di-n-octylphtha1att' ......... . 
110. Benzo(b)11uoranthenc ......... 5 
1 1 I. Bcn<:o(k)JlU\lnlllthcne . . . . . . . . . 5 
112. B~nzo(a)pyrene ............. 5 
113. lndcn.l(\,2,3-cd)p)'rcnc ...... . 
114. Dihenzo(a,h)anthracenc ....... 5 
l 15. Bcn<:\l{g.h.i)perylc:nc . . . 5 

l'ESTKIDES/ AROCLORS 
<PESTICIDES/PCBs! 

t 16. alpha-BHC ............... 0.01 
117. heta-BHC ................ 0.01 
I I R. delta-BHC ............... 0.0 I 
I 19. gamma-BHC (Lindane) ..... 0.01 
120. Heptachlor ............... 0.01 
12!. Aldrin ................... 0.0 I 
122. Hcptnchlorcpoxidc ........ 0.01 
123. Endosulfan I .............. 0.0 I 
124. Dieldrin ................. 0.02 
125. 4,4'-DDE ................ 0.02 
126. Endrin .................. 0.02 
!27. Endosulfan ll ............. 0.02 
128. ·t4'-DDD ................ 0.02 
129. Endosullim sultiit~ ......... 0.02 
130. 4,4'-DDT ................ 0.02 
13!. Mc:thoxychlor ............. 0.10 
132. Endrin ketone ............. 0.02 
133. Endrin aldehyde ........... 0.02 
134. alphu-Chlordane ........... (l.O I 
135. gmmnu-Chlnrdnnc ......... 0.01 
136. Tnx<~ph~ne ................ 1.0 
137. Aroclor-1016 ............. 0.20 
138. Aroclor-1221 ............. 0.40 
139. Aroclor-1232 ............. 0.20 
140. Arodor-1242 ............. 0.20 
141. Aroclor-1248 ............. !!.20 
142. Aroclor-1254 ............. 0.20 
143. Aroclor-1260 ............. 0.20 

(TCL) based on advances in anal)1ical methods, 
evaluation of method performance data, and to meet the 
needs of Superfund program panicipants. Compounds 
that have been added to the SOW are shaded in Table 
1. The following modifications were made to the low 
concentration organic analytical service TCL: 

I, I ,2-trichloro-1 ,2,2-trifluoroethane; methyl 
acetate; methyl tert-butyl ether; cyclohcxane: 
methylcyclohexane; isopropyl benzene, and 1,2,3-
trichlorobenzene. 

1. New volatile compounds include: 
dichlorotluoromethane; trichlorotluoromethane; 

2 

ii. New sernivolatile compounds include: 
benzaldehyde: acetophenone; caprolactam: I, 1 '­
biphenyl; I .~.4,5-tetrachlorobenzene, and 
atrazine. 

.... .,.....,._ .......... ~..,...,.,......_..-\,....,.,. ...... ,.,~ ... , .. ____________________ , ___________ . 
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MODIFICATIONS TO METHODS 

Current methods have been modified in an effort to 
allow CLP participants to use newer techniques or 
address previous issues. The following items 
swnmarizc tbe modifications to the low concentration 
organic anal)'tical service: 

i. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
analysis has been added to this service. This is 
performed only when requested by a Region for 
every 20 field samples in an SDG or for each 
SDG. whichever is most frequent. 

11. Method DetectionLimit(MDL)detem1inmionha~ 
been added to this service. This is nm before any 
san1ples arc analyz~::d under contract (annually 
thereafter) and aticr major instrument 
maintenance. 

Volatiles 

The following items were changed tor volatiles: 

1. All retert:nces to System Monitoring Compounds 
(SMCs) have been removed. Dcutcratcd 
Monitoring Compounds (DMCs) will be used 

3 

instead and are added to each sample, standard, 
and blank. 

ii. All references to Laboratory Control Samples 
(LCSs) have been removed. 

Scmivolatiles 

The following items were added or changed for 
semivolatiles: 

i. All references to surrogates have been removed. 
DMCs are now required to be added to each 
sample, standard. and blank. 

n. All references to LCSs have been removed. 

For more intormation, or tor suggestions to improve 
this analytical service, please contact: 

Terry Smith 
Organic Program Manager 
USEPNAOC 
Ariel Rios Building (52040) 
1200 Pennsylvania Ave., N.W. 
Wa~h.ington, DC 20460 
703-603-8849 
FAX: 703-603-9112 
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NOTICE 

The policies and procedures set forth here are intended as guidance to Agency and other government 
employees. They do not constitute rulemaking by the Agency, and may not be relied on to create a 
substantive or procedural right enforceable by any other person. The Government may take action that is 
at variance with the policies and procedures in this manuaL 

For fu11her intorn1ation on the Contract Laboratory Progmm (CLP) or to obtain a copy of the User's Guide 
to rhe Contracl Laboratory Program, contact the National Technical information Service (NTIS) of the 
United. States Dep;.~rtment of Commerce at (703) 487-4650. In addition. the entire curn:nt Superfund 
hib\iogr;.~phy may b.: purchased from !\:TTS at (703) 487-4650. 

Additional copies of tills manual can be obtained from: 

National Technical information Service 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield. VA 22161 
( 703) 4R'7 -4650 

H 

---------,--~ ............ __ , -··-·-~··---·- .... .., .. , ___ _ 
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PREFACE 

The Sampler~~ Guide to the Conrracr Laborawr_1· Program has been prepared by the U.S. Environmental 
Protection Agency Analytical Operations Center. lt is ·specifically designed for samplers to help clarify 
sampling procedures necessary to submit samples for CLP analysis. The Sampler's Guide to rhe Contract 
Luhoratmy Program acts as a referem;e for the Regions and sampling contractors to promote consistency 
in sampling procedures throughout the Regions and to ensure the proper adherence to CLP requirements. 
This document is intended to be u~ed us u supplement to. not as J replacement for. e:xisting Regional 
sampling in~tructiom. 

--------------------------~-~·---------------------
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1.0 THE CLP NETWORK 

The Contract Labori.ltory Program ( CLP) is a national program of commercial contra.:tor labomtoncs surroning the 
EnvironmentiJI Protection Agency's I EPA's) Superfund nationwide dli.)l1 10 ..:lean up d.:si~rnuted hu7.ardl)lJS wuste ~it.:~ 
Sup~:rfund \\as on:,onally c:stabl1~hed under the I 980 Culllfll"dl.:nsl\ e Fm lflHllnem;d Re~pPn~l.'. (,,mrc:n.,ut I• HI. anJ 
Liabilit! Act ( CERCLA). ;lnd presently ex1~ts under the 191>6 Surerfund Amendments anJ Reauthorizati<>ll Au 1 S.'\l{..i, ). 

The CLP rrovides chemical analytical services using state-of-the-an technology for the ten EPA Rt:gions. The progrum 
is structured to provide data of known and documented quality for use in supponing EPA ent0rcement actions or other 
user neects. To i.Jchieve this gual, tilt: CLP has established strict quality assurance procedurcs and detailed documentatiun 
requirements. 

The CLP is directed by the Analytical Operations Center (AOC) in the Office of Emergency and Remedial Response 
!OERRl in the Oftice of Solid Wnste and Emergency Response (OSWERJ. AOC includes the Organic nnd lnurganic 
Program Coordinators und the Administrative ProJeCt Offtcers (APOs) for the CLP laboratories. the Project Ofticer for 
the Contract Laboratury Analytical Services Surpon (CLASS) contract. the Project Officer lor the Qui.Jlit: Assuranc~ 
Technical Suppon (QATS) contract. the National Automated Data Processing (ADP) Manager. and the Quality 
Assurance Coordinator. AOC responsibilities include the following: 

• Development of analytical methods; 

• Development of tht: Statements of Work (these documems dt:fine required analytical methods. quality 
control. detectioll,.quuntitation limtts lind holding times) for the analyticul services procured nnder the CLP: 

• Development of and implementing policies and budgets tor Superfund analytical operations: 

• De\elOpmt:nt or information management poliCies and pmduc:ts for <Ulalytlcal dali.l: 

• 1\lanagemcnt of the CLASS and QATS cuntrac:ts: 

• ~atwnal administratiPn. evaluati01l.llnd management ofth~ CLP: :md 

• Dirt:ction of CLP qu<~lity assurance activities in coordination with overall OSWER quality assuranc:e 
lll:tlvities. 

In cnordinating Superfund snmpling effons. AOC is suppotted by the APOs. the contractor-operated CLASS office. the 
Regionnl Tcc:hnical ProJect Officers (TPOs), the Regional Sample Control Center~ (RSCC's). and tht.: Regional Sitt: 
Manugers tSite Assesssment Man<~gers. On-Scene Coordmutors and Remedilll Projcct Managers). See Exhibit I-I for 
u generalized orgamzation chan (functions may vary by Regions). 

Currently, AOC is allowing other Agencies/Departments the opponunity to "buy-into" the CLP. This is being done on 
<~ cost-reimbursuble basis through Interagency Agreements. 

Adminhtrathc Project Olliccr 

The APO i~ rt:sronsibl.: for monitoring labora!l>ry pt'rformance. initiuting: contract action. :1nd funding l:.ibor..1torv 
~ontracb The . .i,PO works closely with tht: TPOs and labur;Jtunes to resolve problt!ms The APO 1s ~lso respon-sible 
tor dcvdop1ng an:1lytH:al method,; nnd ck~igning new CLP :;el"\ 1cc~. 

.,~~-·--~······ ·~-··~ ,, . - "'' ........ ,,..,.., .. ,,, ,., .... _ ..... ....,...,.....,..... __________ _ 
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Contract Laboratory Anal~·tical Services Support 

The CLASS contractor provides management, operations, and administrative support to the CLP. The CLASS 

contmctor routinely receives Regional analytical requests. coordinates and schedules sample analyses, tracks sample 

shipments and analyses, receives and checks data for completeness and compliance, processes laboratory invoices, and 

maintains ;J repository of sampling records and program data. 

Regional Technical Project Officer 

The TPO monitors the technical performance of the contract laboratories in his or her Region. The TPO works closely 
with the .-\POs in respondmg to laborat<H'Y techni..:al prohlem~ and leads lahorator~ on-site cYnlunlion, The TPO is thl' 

,,,!c Rcgwn~\1 l.'lft-:t;.d 11 h,, ma> ~:unu.:t the CLP lalwratonc~. 

Regional Sample Control Center 

In most Regions. the RSCC coordinates the sampling efforts and serves as the central point of contact for sampling 

questions and probkm~. The RSCC assiSts m conrdinatmg the level of Regional sampling act!\ ities to com~spond wtth 

the monthly pro_~ected demand for analytical services. 

Regional Site Manager 

The Regwmtl ~ite l'vlanager ( S!le Asst:ssment l\lanager. On-S.:ene Coordinator or Remedi11l Proje.:t 1\bnager) ts 

re~ponsibk tor C(lordinating the development of data quality objectives and for overseeing proJel·t-specific remedial 

u1ntracturs. state otTtciab. t'r private partie~ conducting. site sampling efforts. 

Exhibit 1-1. CLP Organization Chart 
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1.1. PROCUREMENT OF CONTRACT LABOR.t\ TORY SERVICES 

1.1.1. Procedures for requesting/scheduling analytical services. 

To initiate a CLP Analytical Services (CLPAS) request. the RSCC or Regional/Agency designee contacts the 
appropriate CLASS Coordinator by telephone or fax_ and provides a complete description of the analytical requirement. 
The information required to initiate a CLPAS request includes the sampler's name, sampler's phone munber, site name. 
city and stare where the site is located, sire spill idenrificarion number. .:xpected date of sample shipment. number of 
samples. type of analyses, turn-around-time, fractions to be nnalyzed, and sample matrix. 

1.1.1. Timing and scheduling 

By noon eustern time on the Wednesday of the week prior to the scheduled stan of a pl::lnned sampling uctivity. the 
RSl'C or Reg:Jllnai·Ag:t>nc: dt>s1g:nee comact~ tht> CLASS Co(>rdinawr to place a CLPAS request and to pro\ 1de 
scheduiU1g information to the CLASS contractor. This lead-time enables the laboraturies to prepare for EP_-\ samples, 
and to provide for resollllion of sampling questions. It also allows tht> sampkr rime !0 prepare the relJUireJ sample 
J(>cum.:-ntntion prior to field activity, if appropriate. Late scheduling requests t i.e .. rc4uests re~.:eived between 
\\.ednesday noun ~111d the date of sampling) are accommodated with available laboratory capacity. To aYoid possible 
sho11falls, Regions are strongly encouraged to submit all CLPAS scheduling rt:quests prior tu Wednesday noon. when 
P')ssiille. A more compl~:te discussion of the procedures for arranging CLP analytical sef"\'ices c.:nn be found in the 
Ust;r"' Guide 
~ 
Contract 
Laburatorv 
Pil':,:LinJ. 

I. L:!. 
Chain uf 
Communica 
tion within the 

CLP 

Exhibit 1-2. 

C LP Users/Clients 
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2.0 CONTRACT LABORATORY ANALYTICAL SER\'ICCES SUPPORT 

The CLP provides the user conununity with a wide range of Contract Laboratory Program Analytical Services (CLPAS) 
through laboratories that have been awarded government contracts w1der the CLP. 

CLPAS services generally apply to the analysis of water and soil/sediment samples for speciftc target organic and 
inorganic analytes. and are performed under tim1. fixed-price, standardized contracts that indude standard analytical 
methodologies. quality assurance and quality control tQA:QCJ proccdu.n:s. and data reporting tixmat~. The CLP 
an~dytical services are shown with their corresponding fractions and concentrations in Exhibit :!-1. 

EPA Regions may request a portion of the illlalytical sen·ices provided under the CLP. For example. CLP Analytical 
Sen ice~- volatile ~maly!-'1> m~1~ be orden:J -.vitlwut CLP An~ilytical Ser,·ices-::..:mi-,·olatik ~malysi~ or CLP .-\tulyttcal 
Sen h.:e~-pesti~:ide. :\ ruclur analysis. Howe\ er. C L P .-\nalyu...:al Sen H.:e~-pe~ttctde Jnal :-. ~~~ ma) J)l)t b<.." ordered w tthuut 
CLP Analytical Servi~..:es-Aroclor analysis. since tract tons may not be split. 

£\hihit 2-1. Contract Lahoratury Program Analytical Services 
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Sec Sectit>n .1.1. CLPAS Sample Odinitron. for the dcfrnuions of low. medium. and high conrcntrmions. 

TUR:\­
.-\ItOVJiiD 
TIMES' 

I~ elf 35 d;1~>, 
<kpcndin~ on 

cont11\l"l 

rcquin:mt·nts 

14 or 35 days, 
<kp~nding on 

conn·art 
rCllliU·~..~ull.:nr.;. 

I~ days 

14 da>'s 

Turn:tround tim.:' ar.: the ma.\1mum time allowed under thl· C'LI'AS contracts lor laborarury ~ubmis.,ion of all Ti.'porting 
;mu dcil,erobk requirement\. ·r urnaround 11m~' ll>r each ;,unpk ~re cakulatcd fromlhc d~\ (>tl which th•· s~mpk 1, 

rcCl'l\.:ll alt.h~· C'LI' lat-hJr3tory. 3> rcconkd on th.: shtppcr's dell vel)' r,:ccipl and rraflic rcport:charn-of-custoth form. 
Lu11 wncl'lllr;,linn for thc-.c scn·ic-e'- r('krs to I he· ~tnaly1iral quant1t~tion linut~ for drink in!! w;Hcr ,Jmplcs. . 

--------------·-·-.. ·-·--------·-·--·-·-·· 
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3.0 SAMPLE COLLECTION 

3.1 Sample Definition 

A CLP Analytical Services sample is defmed by one sample mutri~ at one concentration level from one :;tation location 
for each individual or set of analytical fraction(s), provided the fractions are all requested from the same CLP Analytical 
Service. CLP Analytical Services are generally used to analyze low and medillln concentration samples. LO\\ 
concentration samples are considered to be those samples collected in areas where inm\ediate hawrds are thought to 
be si!!niticantlv reduct:d either by normal environmental processes or because of limited contamination. i\kdium 
conc;ntration ~amp.ks are most otl:en those collected on-site in areas ofmockr:He dilution hy normal en,·ironmental 
processes. High concentration samples are considered to be those collected directly from drums, pits, ponds. la!,!oons. 
or areas where no dilution of waste is evident [these samph: analyses an: not available: under current CLP Statemenh 
of Work]. For the mo:;t current definition of low or medium concentration please refer to the currerit CLP Statements 
of \Vork. The sampler must identify low, mechum. and high concentration samples in the lield in order ILl dett:rmine 
~ample collection volume. packaging. and sh1ppm:; pwccdun::s. CLI' .>\nal:,;tJcal Ser\'Jcc~ m:l!nce~ -::~n bt• I\ iller. ~,,Ji 

£'1" sediment. In ~ome instances a mi\ect-matnx S<llnpk Ill~~ be collt:t:ted wh1ch c·ont.ams either;~ sup.;onut.ant (l\1r a 
,t:dllnl:nl~uil ~ample) ur a prccipit:llc (for a wat<::r sample). lntho~c Instance.;, it~~ b.::st to di,-.:u~s tl1.: r.:qulr(•d 
procedures with the TPO or APO. In general, two individual samples should be collected by separ • .lting the <H..J.Ueou:; 
layer !rom the solid precipitate layer at the point 0f ,·ollection is prefemble. 

:\ CLP :\n:liytical Sel"\ ices sample consists of all sample aliquots (portions) from one stati0n location. for Ollt' nutri>.. 
lor one ana1)1ical progrnm. for one laboratory necessary to collect appropriate volumes needed tix the analysis of each 
fraction. One CLP Analytical Services sample may be contained in several bottles and vials. For example tor tho:: 
Low/Medium Organics CLP Analytical Sel"\'ice. one water sample might consist of all0fthe containers needed for the 
three analytic:1l fractions available under this service (i.e., volatile fraction, semi-\'olatile fraction, and pesticide. Aro..:lor 
fi:Jctiun l, e•cn though the fractions will be collected in separatt: containers. Thert:fore. tht: frJctions oft he CLP 
A.nalyucal Sel"\·ice. along with the type of matrix and the expected concentration kvel (!ow/medium or h.igh level). 
determine container type and vohune. 

As an ex:m1ple. kt's say you art: sampling at Leroy's Pond (set: Exhibits 3.1 and 3.2). You ure instmctecl to collect one 
ltil\.!llt>dizun concl!ntrmiun lliill£'r sample and one /oy,·•medillm concentration soff,:veclimc•nt sample. euch to hi! ,wulvznl 

for u/1 <ilfli<' lu11·'medium urgunic and inurgunicji·wtion.l amiluhle through CLP .-/nalrticai.S.ervin·. According to C:LP 
guiddint:s. each individual inorganic sample may be anal~'zc:d l\.1r total metals or dissolved metals. but not both. If you 
\\ant d:1ta fix both dissolved metals and total metals tl·om the same statim1location, you must collect 1\\0 separate 
samples and assign them each uniqut: CLP s<Jmple number~. 

For the CLP .>\nalytical Sc:n ICC'> l'vlulti-l\1eJJa. \lultJ·Concenll:llion lnorg~mi~.:~ t t_,m :'vtedJUIIll C£llltra~o:t. the analvti.:al 
fr<~ctJon,; ofimer..:st arc: total metals <Jnd cyanide. For the CLP Anal~·tical SeJVII.:C:S Multi-1\ledJa. '\1ulll-Conccntr;lli£lll 
Orgamc;; ( Low'l\kdi um) contract. the analytical fracuons of 111tere:.t are volaules, semi' obtiks, anJ pt:stJcidt·~· r\ru.:lors. 
In 1hc httnrc it \\'ill be possible to consider the Organic Low Concc:ntrJtion (water only 1 ser' ice. 

5 
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Exhibit 3-1. Sampling ar Leroy's Pond 
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Becaust: you are collecting samples from two matrict:s for two :malytical services. you must collect four :c-:ep:uate 

samples: one water sample and one soiltsediment sample to be analyzed for CLP Analytical Services organics and one 

water sample and one soiVsediment sample to be analyzed for CLP Analytical Services inorganic~. Note that a single 

sample may consist ofseveml containers because each fraction and t:ach concenU<Jtion category require a certain volume 

for analysis. 

3.2 CLP Analytical Services and Project Data QuaUt)• Objectives 

Before reque~1ing CLP :\nalytical Services. project managers should evaluate whether the services offered under the 

CLP are appropriate to meet the Data Quality O~jectives (DQOs) 'established for their project. Tlus evaluation should 

take pla~:e during: the planning stages of a sampling proJect and be documented in the Quality Assuran~:e Project Plan 

(QAPPI' ancl/orthe Sampling and Analysis Plan ISAPl '. 

The following ~-pecifications/features of CLP Analytical Sen· ices (tlus information is generally found in the Statement 

of Work for the analytical service! should be evaluated to detem1ine the adequacy oft he standardized services to meet 

the rwie.:t DQOs: 

• list of mcluded target analytes;compounds 

• sample cunc:entr.ttion$ coverc:d 

• r~quireJ minimum sumple volumes 

• laboratory subsample size 

• sample prep:m.llion and digestion methods 

• analytical method~ 

• tumJrotmd times 

• Instrument D~:tection LinuLo; 

• Contra~:t Reqlllr~d Quantitation/Detection Limits 

• QA 'QC re4uirements (e.g., identity. frequem:y, and ac~:eptance criteria for laboratory QC sample~) 

• laborator~ sample recctpt and custod~· requiremc:nts 

• dat:t [l<Kkage deli\·erables (reporting reqturemenL-;) 

For example. th~ detection limits required to meet the project DQOs for somt risk assessments mil.!ht be lower than the 

Contr~lCI Rcqutrtd Det:ction Limits vll\:n:d b~ the CLP. The· stanJ:ud CLP digcstion and analvttc:~lmcthods mti!ht not 

b~: ~utt.abk t\.1r th..: ~.1mple m:.ttn\ (lt' tntc·r.:st. Th~: Cl.P .W1:1 lllllldl!'llnd tune~ rlllght be too lung 1i1r ~<'me· emt·rge~ 1cy 
rcspun~e ~arnpllllg pn,Jects. for sttuattons such as the;: emergency rtsponse scena1io. it is possible that :1 combination 

of CLP Analytical Servi~:es for 1he nt)n Iimc-.:rittcal am• I) te~ and altt:mati\'e fast-tumawund servi~:es ( 1-l--dav tum 

around tlmei for the time-critical analytes would be adequate to meet the project DQOs. · 

'For more information n:garding QA and SAP planning and the DQO process, consul! the documents listed 111 
Section l).O of this guide. 
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l!"11 ,, d..:ll:nllllh'd 1h;1! Cl.l' \1:.!1' t~c·JI ~ ... ,, k..:' 11 dlll•··t b,· :1lb:1uilk' t(>r :ill ,,r Sl'mc· <1fth<.' ,,unpk' tu h,· ,·,.fist<.~! 

alternauve~ sht>uld bt: explored. l:a.::h EPA Regton m;ty have Jeveluped anal} Ileal ~er.t..:es opt tons to supplemc:nt the 

labon!lory ser.'ices available nationally through the CLP. Contact the appropriate Regional analytical ~en ices 

representatives (usually the personnel listed in Section 7.0. Communications Network) tor guidance in obtainmg 

analyticnl services that will meet project DQOs. 

:u References tu CLP Laboratory Scnices in QAPPs and SAPs 

Q.-\PPs and SAPs typically contain set.1:ions ck:scribing analytical laboratory services. Standard, or boiler-plat.:, l.tnguagc 

is often used to describe laboratory requirements for procedures such as sample receipt and notification and laboratory 

participation in analyzing Performanl·e Evaluation Samples lPESs). CLP contract specifications are designed to 

mcorporate man: of the mo~t .::onunon good laborat0t)' practice requirements. such as the requirement for labomt0t) 

Quality Management Plans (QMPs for ti.trther information see Section 9.0). lfCLP Analytical Services will he 

requested for all or some of the samples covered in a QAPP ;md/or SAP, care should bt! takt!n to ensure that the 

QAPPiSAP descriptions oflaboratory ser.'i.::es for the CLP-destined samples are compatible with the CLP contract 

specifications. For example, CLP contracts do not allow CLP laboratories to contact samplers directly regarding 

problems with sample receipt. (Note that only the EPA Contracting Otlicer for the CLP has the authority to modify CLP 

contract ~p~:ciftcations. l It is generally the rt>sponsihilit~· of" the project manager to m:1kc sure that the project 

laborator)' services requirt>mcnts arc communicated to the Regional analytical ser\ices representatives. 

0 -\PP,; :1nd ·or SAPs also typically include swndard Llperating procedures (SOPs) tor procedures such as completing 

ch;lln-ot~-:u.,tudy ti.mns. sampk tdcntific;.Jtiun. and sample packaging and shiplllt:'lll. SOP~ that 1\ ill be used when 

culkum~ 'ampl~:~ t'(>r ~m;.tly~~~ thmu~h til<: CLP ~hould be rCIIC\IL'd bt:t(.,re use\(> t:n~urc that l'l.l' rC'Jlllrt:menb ar.: 

:ll·c,>mlllud:ltl·d. \bn:- cun.;ultaJlb. SOP.; call fur the ~lll' nam.: w be prov1dcd on the form. Howc1er. l(l!· CLP 

-\11,d:> llc;li '-'c-r\ IcC:' s:unrle.,. C~Sc '\umhcr:i. r:Hhcr tll;Jn ~itc· n:11ne~ arc used. ~OPs a:-suciated with the ,·.,lledion <lf 

CLP samples should be reviewed before use to ensure that CLP requiremt:'nts are accommodated. 

In :1Jditiun. (>.-\PPs anJ S.-\P> >p~cify such inlormation as the analytic.al method~ and labur.llory QC requirem~nts that 

will be u~ed tl1r sampks. When CLP Analytical Sen ices v. ill be requested tor samples. it is conullllJJ for tht: QAPP •>r 

SAP tu referem:e the appropriate CLP Statement of\\'ork (SOW) tor details such as the l:lboratory QC sample 

frequencies. There is often confusion regarding how to reference CLP SOW~. because seveml versions of a SOW for 

;J pa11i..:ubr analy!tcal ~c:rvice, such as "Low-Medium Organics." may be active under contracts at the same time. Also 

Q.-\PP anJ S.-\P author~ do not control CLP laboratory assigtunents and will not know in advunce which laboratory und 

con·e~ponJmg SO\\' Yerswn will be a~stgned tor their samples. Therelore. QAPP and SAP authors should rekr to CLP 
SO\V:-. as in tile following example: 

"L0wimeditm1 concentration soil samples will be analyzed according to the specifications of the current EPA 
Supetfund Contract Labonttory Program Statement of Work for Multi-Media, Multi-Concentrations Organics." 

3.4 Sample Volume 

The colle.::tion of proper sampk 1olume is impemtive to the success l'f sample analysis. If sullicient S<Jmpk \ <.>lum.: 

IS not collected. the analysts ufall required parameters and complete quality control detemlul:-ttions ma:-· not be pussihle. 

I S~:c· SecTion :. fl. <)uality (\>ntrol S.1mpk.,. l Therefore·. 11 j, e-;pcc i;Jil~ impot1ant h> noll' th,· 1 nlt1111c' rcqulrCIIJCll!> t<n 

>:<il'h 'Pl'CIIieJ If ,td.:quate .;<.Jillflk: I ulllll1t' c.lllllllt b..: c\dk<.'teJ. IIlli II> thl· i.HithonzcJ RSCC ur ( Ll' .·\idl llc.tl :-)cl\ IcC~ 

Suppon p.:rs('llnel sample immediately. t\otc th;llmore than one container m:.ty be required to rn'vtde tl;e total 1oltum: 

t>f sample needed !e.g., two--10-ml gla:-s n:-~ls tor one 1·o!atde organic compound [VOCJ anal),is). 1:.\htbib J-J and J--1 

sp~:cit'y the rcqutred samplt:' 1olume and contamcr type li>r t:ach CLP Amll)1tcal Service~ lracllon. C:ontatm:r type code~ 
:trl' dc·L.ul·:d 111 :;~.·cttl'" ~ '· ~a1nrlc ((lllt~llnc~>. :tnd 111 F\hibtt .~-5. 
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Exhibit 3 3 Lowf:\.ledium Oroanics Sample \'olume - .. 
S:Hli'LE CONC[NTRATION FRA,CriON L\HOIUTOI~Y \11!\1\ll'!\1 ("0:\ f..\1'\[~ 

\1.\T~L\ QC SAI\11'LE SAMl'LE T\'Pl' 
\'OLti\1 [ \ OLt:i\n: 

\'ol;;tdt'> -1 ~.tdtl-10 ml) ~ ~ach 1-10 !lll) l:l pr lJ 

\\ at~r LO\\ •1\kdiUnl S~lllllolarik·~ 4L ~ l. \.I.I'.G.H..l. ,,,. !-; 

p,:;;ricid.:.~/Aroclon: 4L 2L A.LF.G,H,.f. or K 

Volatiles 4 e;;ch (40-mL) 2 each t40 mL) D ,1r B 
Soil. 

Low.'M1..'dium ~ S:::mivolatilcs 4 oz. 4 oz. A.E.F.G.H.J. or K Sediment 

Pest icides!'Aroclors 4 oz. 4 oz. A.E.F.G.H.J.or K 

S\\!11~ s;;mpk n\lltain.:rs mav hav~ sm<\ll ned; size~ and inhibit sampling cf1ort~. Sec Exhibit 3 A for l'Ontainer types. 

All nlcthum 'oJl:s~duncnt sample contJmcr' should be double comain~d hd'ore shipment t e.g., sample bollk Jar 1 tal 
placed in ckan, lid1.ktl metal pllint c~n) Ct,mult DOT regulation> for applicable ~hipping rcquircmcnK 

Exhibit 3-4. Low/Medium Inorganics Sample Volume 

S.\.\II'LE CONCE:'\T~ATIOI'i FRACTION LABOR\TOR\ !\lll'iiMU\t CONTAINlR 
1\IAT~IX QC S.-\1\li'L[ SAMI>LE TYPE' 

\'OLlll\ll \OLL'M[ 

TuLII \ktal' IL IL .·\.C.(: .I'.C.H .. t.K. or L 

\\ .ll:r I t)\\ \ 1. .. ·l!L1!1i l )I"'')"...,:,! \ J..:i.ll' II I I. -\.t .I· I < ,_tl..l. !-;. ,,!. I. 

C1·4nidr 1.5 L IL A.C,c.F,li.H.J.K, or L 

:-;l>tl Luw ':\ l,•dtum ~ Tnral :\kraf, 6 OZ. 6 tll. A.C.E.F.G.H..I.K. or L 

:O:..:duHL'tl! C'vauidc 6 Ol. 6 oz. A.C.E.F.G.H..I.K. nr L 

Snmc samrk ..:nntainers lTl:ly hav~ small n.:.:k sizes and inhibit sampling crrm1s. Sl!L' Exhihil 3.4 tilr contumcr types 
All mcdiw11 conccmmtJ•)n soit:scdimt:nt samrlc containers ;;hould be double contained before shipring (\.'.,\! .. sampk 
bonlc:Jilr.' ial pl.J.;,•d 111 ~lean. hddcd mew I paim .:an). Consult DOT regulation-; ft,r applicable shipping requiremcnL,. 

~.5 Sampll· Contaim·rs 

Exhibit 3--1 lists sample:: containers generally used during sampk collection. Always u~c clean sample: containers of an 
assurt:d quality. For container cleaning proct:dures and additional container iniormation. rc::fer to tht cum:nt itt:ration 
ofSpcct/icutiort.\' a11d Guidance jar Contuminant-Free Sample Containers. 
Dc::t:ember Jl)9~. OS\\'ER Dirt:ctive lJ~.U-05A. Set: Exhibit" :l-3 and 3--llor sample volume requirement~. Samplers 
may wi'h to purchase prt:-cli:aned!quality assured bcmles in li.:u of cleaning their 0\\'11 bottks. 

3.6 ()uali~ Control SamJllcs 

QC sample., aro: u~cd to t:stimate the J1rt:t:i..;ion and accur:1cv of <lll<liYtit.:al result..; ami to ex<uwn~· -.ource.., of error 
llllflldut:.:d b1 field ;md l;lbtlr<.Jt,,r, pr<.Jl'IJ.;.:, -\ d.:..;tpt<~t.:J uumher ,,lli<.'ld ()C .;;nnpk, llldl ht· tndud.:d 1r1 t:adl h;Jtch 

uf ''11npk.; 11 htch .trt: >t:llt t\l th,· CLI' lab(ll:tiPI"\. "~ ~P''L'Iiil'l h: the ~.unpliil(; ;md \n,il:o>b Plat! \ tk~l,:n;Jk'd lllllllht:l 
L'l L~'''r.ll,>i"\ !)\ ,,1111pk' mu,t he lflt'ludt:d 111 t:<~.:h b;H..:h ,,f ''unpk·~ "h1.:h arc 't:ill Ill th,· lahur.ttnn. ;h ,p,:,·JI'll'd b\ 

l) 

--........,._ ... ,-.~·~·~"'· --·,..,•····~··~• ·-··..------·M--~--......,._11f!9'1QC ,, .. .._,.,_..,....-~.·~-------
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Exhibit 3-5 Sample Container Types 

CONT.'\1 SPECifiC. ... TIO~S 

"'ER 
TYPE 

A Conlllincr: !(0-<>Z. amber gl<ts>. nng h;utJk borrlc.jug. ~R-mm nc~k timsh. 
Clo.~ur~: PuJ,·prorvlenc or phenolic •·ao. 38-430 stzc; 0.015-in Teflon liner 

B Container: 40-mL glass vi~l. 24-mm neck tlntsh. 
Clusun•: Pol)l"·opylcn~ nr phenolic. npen-tt•p. ''"''"'tap. 15-.:tnopcnin;;. 24-400 size. . . 
Septum: 24-mm dis<: ofO.oOS-m Teflon bond~d !P 1).120-tn ;ilicun for rota! rhtckn~s' ot 0 !~)-Ill 

(' Container: 1-L high <.lcn;it~ pulycrhyknc, cvlindcr-wwal bnnlc. 21<-mm neck rinish. 
Clusur~: Polvcthvkttc c.tp. nbbcd. 2S-~ ltJ >~ze: F 217 polvcrhvlcll< I liter 

J) (unrairH·r: 121.1-ml "1J~ tllllll!h gl.t" 1 t.tl. 4i<-mm nc.:i- lill!>h. 
t'lc"u rt: p,~;~pinp~k·th.: ~.ti\ 4:\-~tJIJ ,1/t-'. lltll"'·tll 1 dlnn lJr1C:1 

J: Cuul;tin~r: lfJ ,,L. \.t:i. Wide mtHilh. slr,iight-silk<L i11n1 ~'·"')·"· h.l-mm ne~l..limsh. 
Cl'"'"'': Ptllvpronvkn<' ur phenol/<: cap. 6>-40i.l .>~Z<'; U IJJ5-m T t:l]on lirwr. 

F CnnlHim·r: S-<>Z. sht'l1. wiJc mouth. >trJtghr-,idcd. tlinr gJa,siar. 70-mm nC'·k linish. 
Clusur~: Pulv lH>pvl~ne 1lT phcnoh.: car. 70-4ilil size. 0.\\15-m Teflon lm~r. 

(j Contllincr: ~-oz tall, wid~ mmnh. >traibhr-,tct<:t\. Him gl~>:>jJr. .:1~-nun nt·rk finish. 
Clusurl·: Pul_'l'I'Onvkn~ ur ph~noht: cap. 4S-40U stze: U.O 15-itt Tctlnnlllk'r. 

H Container: l-L amber, Boston wwtd, glass honlc. 33-mm pour-our n~ck tinish. 
Closure: Polvprop\'lcne t>r ph~nohc c~. 33-4~0 siz~: 0.015-in Teflon liner. 

J Cuntllincr: :12-M:. wll. "rde mouth, s!r<Hghl·.,i<kJ, flint glass, S'l-nunn~ck finish. 
Clu~urt: Pt>lvprt>pvkne or nhctwiic· ,-n:J S9-400 'IZC: 0.015-in Tcnt•lllincr 

K Con101iner: 4-L amber gla,s. ring handk bortlejug. 3S-rrun neck finish. 
CI()SIIrt': Ptllypropvlcnc ur phenol it c~, 3S-430 >~zc: U.O 15-in T ctlon lincr. 

L Cunt>~ira·r: 500-mL high-J~nsity polyerhylcnc . .:ylinJcr-round b<•ttk, 2S-nun neck finish. 
Clusur~: PulvpH>p\'kne ~•r. ribbed .. 2S--llfJ stzc: F217 O•llverlwlcnc liner. 

M Cuuraincr: 121.1-ml t\Jdc muurh gl"-" ,.tal. 4~-rnm neck limsJ, 
Closun·: Pulvrronvlcnc .::1r. -lX-~0'' size. f• 01 '·in Tdlon liner 

the CLP contract. Bec~u>.e the amount and type of (.)C samples wllected \ ary between Regions. always refer to 

R.t:;;ll'lt.d gutdancL· '\tHe· th.lt thL· !) [lL'' and fn.:qucnL·ic' ,,,. tiL·Id QC ,;:unpks <lwuld alwa: s tnL't:l pt<>it:cl DQOs 

f'tcld <.)C ~<~mple~ rmty indwk tidd dupli~ate ;,ample'. trip blanks, cqutpment hl:mks. and field blanh~. The" t"Jclcl Q C 
s;nnpL:~ ,;huuiJ be prepat·t:d (i.e., I<JbcleJ. pa<.:kagt:d. pre sen eJ. <.tlld shippt:J t,, tht: a~~igncd laboratory J iJt:ntl<:ally to 
the: prun:n;.: tieiJ ~arnpk~. nllJ ,hould n:marn "blmd" w the bborall>ry to en~ure indiscriminate handling. [adt !idJ 
QC samrk receives a separate s<~mple number. See Se<.:tion 5.0, Samrle Documentation. 

Lab,>r<Jt('l) QC "unpk.-; lllclude marri>.. spike' anJ matri.\ spikc duplrcates for organic sampks and m;mix sprke and 
samplt: duplicates 10r morganic samples. The laboratory QC sample is an additional volume of an existing sample 
rt:qlllred by the laboratory's contract: the additit,nal volume mw;t be supplied by the sampler (see exhibit~ 3-3 and 3-4) 
Srtmplers should designate one sample per matrix per 20 samples as a "laborator.r QC" smnple. If the sampler 
does not designate a sample as the "lahor<Hory QC," then it is possible that the laboratory could select the blank ali the 
QC or use the primar)' tield samples to meet l:onrra~l QC requin:menL~. The laboratory use of primary tield samples 
tc>r QC analy~i~ t.:an delrat.:t fwm data quality anJ useability. For example. if a laboratory requires two liters of ticld 
sample to pe1fonn a requested analysis without QC. ~.tnd the laboratory receives two Juers of ti~ld sample to pe1form 
tile requested analysis along with matrix spike and duplicate analyses, the lnborJtory mny split the field sample using 

10 
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one liter for the required analysis and one half liter each for the matrix spike and uuplicate analyses In doin~ so. th e 
Jahorfi!OI')' will douhft! the achievable sampft! quantJtatioll limits. and posstbf) fail 10 m.:et projeCt DQQ~. :;;ampkr, 
slwuld labd the laboratory l)C sample ..:ontainers and corre~l'ondmg papenHlr\..: as "l;.~h QC" as desntb.:d tn St:cttl•ll 5.-1. 

T111ftic Repon/Chain-of-Custody Forms. Remember that the laboratory QC sampk is not an addnwnal ~arnpk anu doe~ 
not receive its own unique sample number. Exhibit 3-6 explain.~ _some of the types of QC smnples that may be collected. 
Follow volume requirements as specified in Section 3.4, Sample Volwne. 

3.7 Duplicate and Split Samples 

Duplicate samples ri1ay he collected to detem1ine the variability of the sampling process. Duplicate samples should b e 
collected simultaneously fi·om the same source and under identical conditions as the original sample. Aqueous duplicate 
samples are collected from successive volumes from the same sample source and device (e.g., bailers). Soil duplicates 
an: collew:d from tht: samt: snmple source and de\·tce. 

Split s;m1ples m:.1y be collected to measurt: the variability betw.:en labl'l«tori~:s Th~: sample should be colk.:kd b : 
separating on~: sample into two or more sample containers. Aqueous split sampks shoulu be coJJected by t:ither 
obtaining consecutive sample Yolumes from the sa:rn~: bailer or mixing the volumes in a large intermediate Yessel. a s 
appropriate. depending on the nature of l·ontaminanl~ and Regional guidance. When collecting aqueous samples wit h 
de,·ic-:s. such as a bailer, lor example. the tollowing guidance should be 101llw;.:d. If more than on~ h<Jih.:r is requiri!J 
to obtain the required sample volw11e, the first halfvolumt: of the first bailer should he poured into the tirst container. 
and the second half volume of the tirst bailer should be Jll1ltred into the second contamer. 

Tlw lirst h;dl ',>liJIIl<~ ,,f the· sect>nJ h;11ler slwuld bc 11L>urn1 tnlo the s.:cond contatner. and thc second hath oiUllh.' of 
the second bailer should be poured into the lirst container. This tilling sequence should continue until both containe~ 
are tilled. Plea~e note that when sampling for VOC analysis, more than one bailer should not be used and sample 
mi\.tn:; shuuld bt: avuiJI.'d bccau~-: these procedur-:s may mcrea~ <malyte lu% due to evapor.llion. Rd\:r to Section 
-L~.I. Volatile Organic Compound Collection, tor guideline~ on collecting samples for VOC analysis. When split 
samples are collected us1ng: <tn intermediatt: vessel. continu<JIIy stir the contents of the intermediate vessel with a clean 
pipene or precleaned T etlon rod, and allow the contents to be alternately siphoned into respective sample containers 
using Tetlon tubing. Any device used for stirring. or ntbing used for siphoning. must be cleaned in the s:une manner 
as other equipment. Since a tn1e split for sediment, sludge. and soil samples is not feasible under tield conditions, a split 
sod sample should be considered a duplicate. 

3.8 Performance E,·atuation Samples 

A Performance Evaluation Sample (PES) is OJ specially prepared Quality Control sample which is used to eYaluate a 
laborawry's an;1lytical proficiency. Most of the Organic PESs are supplied in ampules while most of the Inorganic PESs 
are supplied in plastic bottles. The frequency of use and the typdsl-ofPES(s) to b\! used during a samplin~ e\lent should 
be speciticnlly ;Jddre.,,ed 1111he S;m1pling wnd An;tly~ts Plan. The a\ailabihty and use ofJ>ESs should h.: coordinated 
through the Regional RSCC and or TPO contact. 

J.IJ Rl·commendations for CLP Analytical Services Sample Preservation and Boldin~-: Times 

S0tnc \'. al<:r _,:..tmpl'-'' tlltbt he .:hemtc;dl~ pre,.:n .:J hd(>rc ,;hipmenl tuth.: lahorafl>ry .-\II low cnnct·ntr;!l 1n11 sample' 
~houiJ be .-nukd to 4 o .c 2 oc_ ~am pies should b~ pr..:s.:rwd and cooled lllmtediatcl~ upun ~ampk colleclll>ll. 
Prc~en-atiun tt:dmiques vary among the Regions; so use the inf01mation in Exhibit 3-7 as general guidanc~: for properl y 
prc~c'f\ 1110,: s:tmplcs. Cont<Kt your RSCC for Region-specific instntctiuns. 
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Exhibit 3-6 QC Samples 

QC Sr\l\1l'LE 

F•dd QC 
S"mpks 

L~hor~tor_< Ql' 
'>amrb 

SAI\fPL£ 
T\'PE 

ri~IJ 

fJupltt:"t~ 

l"dd !3lank 

Volatiles Trip 
3lank 

Equipment 
[ll;n•k or R ms,· 
Hlank 

1\lamx Spik~ 
and ~Lmi' 
Spike 
fJupJi~"IC 

M.rtnx Spike 
and Lah 
Dupk"t~ 

To check rl!producitll!ity of 
l"b,1rat.1ry ;mJ ri~ld 
prrh:t·Jur~,. T•l .ndt.:Jt< 
nJalri\ non .. humogt.:nt.'it~ 

To ,,:hcc~ ~.TPSS· 
conlammatwn during 
sampk co!lecthll1. sampk 
~hipmem, ami m the 
lnlwratt>t). AJs.1 to dt~ck 
~ampk contain~rs. 

To ch.:l'k contamination 
dunng s.1mpk h;mdling .md 
~hipment thmt ticld to 
lahorawry. 

To chel'k field dc-:omam­
JmHion procedure". 

Required by laboratory's 
contract \t) ~,;h(!ck ar.:~ur:l~~ 

a.rH.i pn:·ci~il)ll vf llrgan.it· 
:1nalysc:\. 

Required by Jaht•ratory\ 
~:onu-a~:tto ch~ck a.:curacy 
;md ph .. 'I."ISJon nf Jnorg:Jnh.: 

an"lY'~' 

C'OLLECTIO.'\' 

c,\l~ct ti·orn ar~as that are 
kn<>Wil or snspccted to b~ 

(;<llltatnmat.;:J. Culk(;t nn.: 
;:.mpk p~r "cck <W 1 [)• .... 

tRC~'1ons m~y v:uy) of<tll ftd!.l 
s~mplcs p~r mntrix, "hich~l'~r is 
L':fL'iJtCr. 

C.dkct for ~:Kh gruur .,,.­
samples of stmilar matrix r~r 
each day of sam pi in g. l'sc 
\\ at<!r ( demon,;trat~d to b..: fn:c 
of th~ contaminants of concern) 
f,1r organics; usc mctlll-ti"e~ 
ld~ionizcd or distill~d) water 
for inorj.!anics. 

Collect one sample (water 
d.:monstratt .. '\1 tu he frrc of the 
~ontJminants of cone em) per 
each day <lf organi~s ~ampling 
Thi, sample is prcrared otr-,ite. 
before '"mp!tng 
n•uun~nccs. and p!JC<'d m t.h~ 
cooler used ro slur volarilc 
s;,mrlc'. 

Collc.:t "'hcu sampling 
cqutrm~nt i; tki:ont;rmin:n~d 
Jnd ren>t'd m the ft~IJ ur wh~n 
a ::.;.unpk ~~..~u~~..:uon \ ~:):'\t:!l 
ih~tlcr <W hc;;ker) \\ill h,· u;,cd. 
l.'.:\t' bJ~.u,J.. \\li.\l~f I \\i.lt!..:'f 

~k·nwn"tr:Jtcd 1o b!.."' organt..:· 
t"rc~.·. Jcwmh·d or Utsni:cd t~H· 

mnrg:m11.:-..l rn nn..,~ th~~ 
~q"'pmcm ... nJ co!k_-1 til•' 
nus~ w;llcr llltuth,· "unpk 

l'Ollt;tJna., 

c,,Jicct U1pk volwne for one 
'' at~r !Xlmpk per 20 w~ter 
;,ampk>. Th~ mple ><>hnne 
"atcr s:unpk >lhlul,t b~ 
colk.-t.:!.l 111 rhc ftr:u shipment 
of on:~ni.:s sample>. 

Collect double volume for one 
water sam pi~ r~r :!0 water 
>amp!~, The douhk "Jter 
rolumc sample should h,· 
.:olkcted iu t.hc tina ;;hipmcnt 
of inorl.lJnic ,;ample,; 

.'.AMPLE !\t:\IBER 

A,si!,:n r"·" ,;cp:~r:~tc lumqu~) 
CLP '"mpk numha;; 1 i.e .. •111<' 
tlliiiiWr tu I he pnm:try :\dlllple 
and unc \u H1.; l1U~"~\1~Jh: l. 

Submit blmd t.<• th~ l<tb. 

.-\,s,gn ,cp:rr.t.t< l"LP "'mrk 
numb.,rs to the tlcld blank,. 
Submit blind ill th~ l:~h. 

Assign s~paratc C'LP sample 
numbers tu the rnp blank.>. 
Submit blind to the lab. 

Assign separate C'Lr sample 
nurnb,·t, I<> the -:qutrm,·nt 
blanks Suhmi1 hlind to the lal'. 

Assign rhe prun,ny sampk 
C'-11~1 >~•lum.,, matrix ~pike and 
matri' \ll•kc duplit·atc the '>atilt' 
CLP sampk numb,·r. Lahd th: 
~>.Ira vulume ''L:rb QC ·· 

As,ign the primary sample. 
extra volume. spike and 
Jupltc"t~ th<· S:llll" CLP s.11npk 
number L•bd th,· nu·a 
><•iumc ''Lab !)C" 

1 
Ct•mull Rcgi,ln;tl !!Uidancc fm· field IJC sampl~ ti·cqucnci~;. Jah,lr~h·•ry QC "rmple ti·eqJJcncie> arc fixed mthc CLP rontrach 

·A lru~ ,plit l(lt" ,~<.Jirncnt. >Judge. ;md '>od '""'pic; !<UI<.l oth~r her~•ngt•ncon,; >:JJnpk'> such a> highly turhid waters) i.'> typical tv not ka,;ibl~ 
~wd ... ·r licld ~o11J1Ul'Jh. :\ .. phtuf1J11~ l)'Pt.' ot ."':unpk "hould g"'JII.:r,d!y h~ ~,,JIJ:i..llklt'li a l1t:ph~JIL'. 

\lo ;;"'\tt:~ \<.}lmn.: i" rcqmr~:. .. l t~~r the ")Oil ~~dnnc11t m;\tnx~ howc\~1. th ... · ;.,,\ml'k hl h..: \h~d tor :~bora•. or\' Qt · lnl\'·a h: \t: .... I:'1Jh:d iH 1 1h.: 
TR CtH . . 
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Holding Times 

S<1mples should be shipped 10 scheduled CLP laboratories ;.~s soon a:; possible ;.~fler wlle.:tion. D<Jily .'>hipmem of 
samples to CLP laboratories is very important. whenever possible. hecaw'e many samples ~m: st;1ble onl~ 10r a ~hon 
period of tm1e loll owing colk:ction. The tedmical holding times listed In Exh1bit 3-7 are the maxllllWll lenbrths of 
tnne thnt ~ample~ may b.; hdd from the time of collection to the time of anal~si~ and still be considt:red Yalid. 
Samples that e:-.ceeu tht:se holding times may not be \·alid. :.md re-sampling: may b(:' nt:cessary. The contr<J.:tual 
holuing times in Exhibit 3-S are holding times that the CLP lahorntc>ry must tollll\\ to comply\\ ith the tc1ms oft he 
contract and are described in the CLP Analytical Sel'\·ices SOW. Contractual holding times an:: the same or shorter 
thm1 the teclmical holding times to allow tor sample pat:kaging and shipplllg. 

J.:> 
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Exhibit 3-7 Recommendations for Sample Preservation and Technical Holding Times 

J>AIUI\1J::TI!:R MEASUREMENT J>RlSI::RVATIVE TJ::CH:'IiiC.U COI'TJV\CT 
HOLDI!"G Tl;\1£ 1\1.\i'\OATI::D TVPE 

HOLlli!IIG 
TIME 

rvktai,; Di,;,;oht•d Filter on-sll~. HNO, to pH··]. h \hmth,; ' ISII Oa\>. 
CrHJI. -1•c 

Susp.:mJ..:d I'Jiwr on-sit~. Cool, 4 •c 6 l\1omh' HiO Days· 

rota I HNO, t,l pH<~. Co,ll 4 •c 6 Months ll\ll Days· 

Chrumrtun" Cool. 4•c 24 Hours l~liDJy>' 

!vkrcury Dissolved Filter. H!\0, to pH<2, 
Cool, 4•c · 

2S D<1ys 2!i Days' 

1\kr~un· Total HNO, to pH<2, Cool, 4 "C 28 Days ~:""' ~~~J\~" 

Jn,,r~anic~. Alkalimt~· 
'IOII:r-..kral;; 

Cool. 4"C 14 Days 14 Days 

C~rh<lil. Total Organ~<: Cool. 4"C. H2SO, to pH<~ 2S Days ~X D;~), 

Chemical o.,yg~n 
Dcm:l.nd 

CooL 4"C, H2SO .. to pH<2 28 Days 28 Days 

Chloride None Required 28 Days 21! Day;; 

Cyanide Cool. 4"C, NaOH tl) pH>I2. 
0.<1 g ascorbic ar:id · 

14 Days .. 12 Days 

Nlllugcn. 
C<lOI, 4 "C. H~SO, to pH<2 28 Days 2l\ Da_vs Ammo111a 

Nitr,Jtc plus Nitrite Cool. 4 ·c. H ;SO, to pH<2 28 Days 2l\ Da~ s 

J'h,l.;;ph'm" COlli. 4 •c. 1-LSO, to pH<2 28 Day> ~~ o,,~-~ 

So lick l"<>tal Dis,oil •·d Ct•oL ... l -:; Da1' ~ [),)\ s 

Solrds. T<tt.d SuspcnJ~J C<tlll. .. ·c : D.tys 7 IJ:ty' 

~uil;tt.: cn,ll, 4•c 2K lla)' ~>: l>~y> 

Amon; I" Jon 
l·h,ommi>pr:lphv 

Cool. -l°C 28 Da); 2~ !),,,, 

( )r~;mi .. :-., f'c,II(IJ.:,. A.rnck>1·s c,-,,,1_ 4 ·r. 1·H :'--<.J 1-l D.1v-; F\lr:Jc'l in Ill 
0d~' 

Senll\ olatib Coni. -1 •e, ~tor,· 111 d.ul b.rrartlil ~ ,bys hu:KI m 111 
[)~) ~ 

,.,,lat1k-; 1 pr.:.-;.:n ~dJ Ct><lL 4 °C. HCiw pH----2 14 Da,-, ltl 0.11.<' 
--''>ourtc·· .-\dart~d il"<•m LI-'A.-IJIK1-l-li2-1').'. l.:rhn"-~1 .-\dd1uuns to :\lethuds tor C hc'lllh.:JI Anah•sr, o/ \\:Iter ,,nJ \\·ustc< :mel -Ill 

( Iiiii! ,,f l'c,kl"lll l<eglliul/li/1\ ,' /_lt, l~th!t• II --N,·-flllrnl Collfuillen. f'l·n,-r••(lfiun Technl'/11<;'· (11/rl fl,,ftfinf!. !IJII<'I. /'JCJ.'-

Thc·sc :n~ r<'l'On_lmcnd:lllon' for sample prcs,·I_:.'JllOr1 and holdmg tJm.:s ll>r aquc:_ou:> sample~. Nn ot1iclalt,'dmic-;ll holdm~ 
tunes an; sp.:tilit.:d for sprJs.scdJmcnts uncl~r Supr.:rltmd. Hov.nw. f:f'A-s()Cl'IIJcd contral·tual hoiJ1nc umc, do .1pply I« 
suih..:Jnncnts. Sr.:c Sccuon 4.2 . .1. \'olatil.: Orgamc _Compound CnlkctJc'n fnr rc~.:l'mm..:nJcJ pr<l\:Cthir..:> ll•!· til~ l:nlk~uon. 
h:mdllllt.!. and pr.:.~cnat1on ol soil sample.-; ro mmrmJZt tht Joss ot \·olattlc compounds_ f'h:a;;c check Y<>ur CLI' Anai)1Jc;JI 
Scn,ic.:s SO\\ t<'r r~:quin.:d preservatives and holdin~ umcs. 

S;nnpks siHmlJ b~ lilt-·r.:d Jnllll.:diat-'IY on-"w befor~ :1ddm~ a pr-".::n-~li>L·. 

Only usc: a~corhi~ o~c·1cf in the pr.·~cn~c of r..:SJdual chl<lrich:. S.:c ~c~tion 4.2. J. 

M<t,Jmum holding titll~ is 24 hour~_11llen ~ullid.: is present. Optionally, all samplt•s ma_v be tc~tcd with lead acct~tt flJfJcr 
h.:! ore the pH ad1usun~nt to dctcmlln<.: tfsullid•· ~~present. lf~ul!id;; 1s present. I\ can be rcn1ovcd by addmg .:adnnum 
nnrate powder unul a n~g:!lwc spot testis ubtam.::d usmg ltad acetate paper. The ~ampk IS illtcrcd and th.:n N.10H 
"add.:ct to pH> 12. 
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4.0 GENERAL SAMPLL~G TECHNIQUES A~D CO:\'SIDERA TJONS 

4.1 General Sampling Techniques 

This section provides infonnation on guidance documents available tor collecting CLP Analytical Services samples 
Samples should be collected according to the approved site specific Quality Assurance Project Plun und the Samplin g 
Analysi~ Plan (EPA QA/R-5 "EPA Rt'quircments /(Jr Quality Assuranct' ProjecT Plans Jhr Em·irunmeJI/al Data 
Operations" and EPA Order 5360.1 ). This docwnem does not define snecific sampling procedures for the CLP 
Analvtical Services becuuse specific sampling protocols depend on individual site conditions. Regional n:guirements. 
:mJ DQO,. Reg ion~ m<l)' hav<! their own ~p.:citic n:quir<!menb li.'r in(li\-idu:ll :;amplin,: fll\l):.'Tai\1~. th.: R<!~ion" :1r ..: 

responsible lt'r generating Rt:gllln-specitic >amplmg SOPs. lnt\mnallon regardmg surt;lce water. s~::dnllcnt. '''" :111 d 
ground\\ <Iter sampling can be found m man~ docum<::lllS m<.:ludmg the tollowrng source=~: 

• Cu111pendiw11 uj ERT .\wfuu: lf'urer .;nJ Sedrmenr .\i11np/ing f'rocedure.1, EPA.S-40 P-'l I ·uo5. 

• Compend111nr ojERT Soil Sampling and .<:)rojac~: Gt:ophrsics Proet'dures, EPA!540iP-9!/0Q(,, 

• Compendium o(ERT Gmundwarer Sampling Prucerlures, EPAi540/P-9li007 

• Qualiry .4ssumnce Sampling Plan for Environmental Re:;ponse (QASPER) sofh-vare, Version 4./. ERT 

• Recflllrt'menrs for rlre Prt'parariun of Sampling and Arw(~·sis Plans. Draft. US Army Corps of Engin~rs. Junl! 
30. 19lJ..f. EM 200-1-3. 

Other sources are available. This list is not exhaustive. 

These: ducum.:nts. along with appropriate Regional guidance and procedures. should be consulted tor detailed san1pl e 
mllt:ction. preservation. handling and storing. equipment decontamination. and quality assur.mce:quality control 
pro~o:edures. When working with potentially hazardous materials. follow U.S. EPA and OSHA requiremenL~, specific 
health :met satety proc.:dures, and Department of Transportation (DOT) requirements. 

Regwnal S<lmpling protocob and Regional QA guideline~ should be consulted. Propt:r procedures for insurin!; ~oo d 
samrl111:; n:~ults slwulJ b-.: tolkml·J. 

-t2 Special Sampling Considerations 

1111~ sect1ol1 fll'll\ 1des :;l'ncral guidancl! for VOC, lo\\· concenh~llion contamin:mt, :llld duplicah: and split sample 
colkl·tiL'il. :Jlu11g Will! pn•c..:Jure,; tor sample cornpos1t1ng and llliXIIJ_!!. lhe guidance provided 1n this s~·ctlun may b-.: 
u~dul <llld <~ppropriatc !'or the c''lb:tion of CLP :\nalyti<.:al Scr> m:s samples. 

The !{cgions ~hould ha\..: de\doped specific SOPs to address the proL:t:dures lix preserving samples in the licld. 

Testing <Jilcl <unt:lwrallon of carb(Jil~tes. residual dtlorine or oxidants in VOC samples and sultides and residual chlorine 
in <.'X[ractabl<.: l'i:ldlOrb ,hould be mdud..:d in Reg10nal guidance 

~.2.1 \"olatile Organic Compound Collection 

When collecting samples tor VOC anulysis. care should be taken to prevent annlyte loss by evapomtion. The followin g 
procedures me lbigned to minimize sample contamination and anal,:.1e loss during aqueous and non-aqueous VOC 
sample collec[ion. Also, he sure to follow Regional guidance to cnsu.n: th:ll proper pn::preservation 1reatment i s 
accomplished (e.g., residu~l L:hlorine). See Technical Notes on Drinking Water Methods . EP:VtJOO:R-94/173, r~ge 53. 

J:i 
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Aqueous VOC Sample Collection 

• Rinse the vial with sample water prior to actual sample colle,·tion and preservation. See Se,·tion 3.8, Sample 

Preservation and Holding Times, and Exhibit 3-7. 

• Avoid excessive aemtion and agitation of the sample by pouring the sample slowly clown the edge of the 

sample vial. 

• Fill nal so that a re\·ersc: (...:un\.::\l nu::niscus i~ present (in the case of'l,,~ter in ;1 gl~s~ .;,mtam.:n 

• Place septum on the v1al so thai tht.: Tellun s1de 1s m <.:lmtact "1th the s•unplt: and tht:n tighten tht: cap. 

• Immediately u1vci1 the vi~l anJ lightly tap to locate atr bubbk::.. 

• If air bubbles are present. dis.:ard the sample and r~ollect the sample. Check the tecollected sample for ai r 

bubbles. If air bubbles are present, additional sample water may be added to the vial in un <~ttempt to 
eliminate the air bubbles. The presence of air bubbles after three wnsecutive attempts to rid the smnple of 

the condition should result in the use of a new sample container and recollection of the sample. Regions vary 

in their approach to rinsing the sampling vial and recollecting the sample in the same vial. BE SURE T 0 

FOLLOW REGIONAL GUIDANCE. 

• Do NOT mix or composite samples. 

• Immediately transfer the vial to the sample shuttle [device which contains a "set" ofVOC vials) once it has 
been collected. Do not allow ice to touch the vials. 

Solid \'OC Sample Collectic111 

• 
• 
• 
• 

• 

• 
-U.2 

l'vl.inimize headspace as much as possible . 

Pack sample lightly with either a ~las~ rod. Teflon spatula. or stainless steel spatula . 

Secul'e vap wnh Td1on-slde of septum 111 conWct '' 1th sumple . 

Do '\OT mix or composite samples . 

lnm1ediatdy tran~ti:r tile vtalto the sample shuttle once it h<L~ been culkcted. D0 not all'l\" ice to touch the 
Vials. 

W 1pe outside of sample container to remove e.\cess sample !Tom threads to ensure a tight 1id fit. 

Contaminant Sampling 

Some compounds can be detected in the ppb and'or ppt range. Extreme care must be taken to prevent cross­

contamination of these samples. The following precautions should be taken when u·ace contaminants nre of concern: 

• 

• 
Disposable gloves should be worn each time a diftl:rent location is sampled . 

When collecting both surface water and sediments samples, surface water s;nnples should be collected first. 

This reduces the ch:mce of sediment dispersal into smface water. and the resultin!.! loss of swtace water 
samrle inte::grity. -

J(, 
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• 

• 

4.2.3 

Sampling :.lwuld occur in a progression from the least to most contamimueJ area. if this inlimnatwn is 
known. 

Samplet·s should use equipment consttucted ofTellon. stainless steel. or glass that h:~s been properly 
precleaned for collecting ~ampks fl.1r trace organic~ compound analyses ( .'\ set of procedures f11r ckanin g 
sampling equipment may be found m Rt!gional g:Uidam:e. Eqtupmertr cort..;crucceJ o{ plascic ur P\'C shuuld 

not be l\st!d to collect samples for trace organ it: compounds analyses. 

Samplt! Compositing and Mixing 

\\'hen composnin~ solid smnples. (i.e .. stdimt!nt. soil. sludge) f1.1r analysis of compounds present in tra...-e qu:mtities. a 
:stainkss sted or Tetlon bowl and spatula shouiJ be used. Samples lor VOC analysis should not be compositcd to 
minimize evaporation. The sample should hi.:' thoroughly mixed and divided into subsections in the com:positing 
container. The procedure for ~ctioning is as follows: 

• Roll the contents of the compositing container to the middle of the container and mix. 

• Quarter the sample and move to the sides of the comainer. 

• Mix each quarter individually and roll to the middle of the compositing container. 

• tv1ix the sample once more. composite quarter subsamples, plac:e in container. 

The approxim<:~te quantity of each subsection should be rt!corded in the field logbook. 

17 
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S.O SAMPLE DOCllMENTA TION 

Each sampk processed by the CLP must be properly documented to ensure timdy analysis of all pat~U11eter.; requestt!d 
and to support the use of the sample data in potential enforcement actions. It is the sampler's responslbilit~: to fill out 
all appropriate paperwork completely and correctly. This section provides instructions tor completing .UI CLP forms 
and other sample documentation. Each EPA Region may require additional documentation. It is important to follow 
both the natiomil guidelines and Rt:gional guidelines for CLP Analytical Services samples. Contact your RSCC ti)r 
Rt:gwn-s pecitic Instruction.) and guidance prior to tht: sampling activity. Contact the Rt:gion \"II RSCC for infonnutio n 
rt:garding sampk documentation for tht: Rapid Turnaround Dioxin Analytical St:rvice. 

5.1 Ca~c :-.;umber/Sample l>cli\'cry Group 

A Case numbt:r is a.sstgm:J by tht: CLASS contractor to CLP Analytical Sel\'ices sampling evenLc; and is five digits in 
k·ngth. Each CLP Analytic;ll Services sampling e\·ent receives a distinct Ca.~e number which hdp~ maintain sit e 
contidentiulity. (Contract labomtories should not know the site name for the smnples they ure analyzing in onh:r to 
a,·oid potential conflict of interest problems.) The Case number also enables the CLASS contractor and the Region to 
~:asily track CLP Anulytical Services sampling events. The Sample Deli vel)' Group (SDG) is a unit within a Case that 
ts used to identit~· a group of samples for delivery. A..tl SDG is defined as one of the following. whichever comes tirst: 
all samples with a Case. or every set of 20 field samples within a Case. or the tield samples in a Case which are received 
at a laboratOiy during a specified period of time. beginning with receipt of the frrst sample in the Case or SDG. Not~: : 
Luboratory QC sample frequencies are based on the SDG. 

5.2 Sample \umber 

The CLP sample number is a lmique number that identifies l.!ach sample under a CLP Analytical Services anulytical 
pro1,rram. A CLP Analytical Services sample is defined hy one sample matrix at one concentration level from one station 
location for each individual or set of analyucal fraction(s), provided the fractions are all requested from the same CL P 
.'\n:1lytical Service. The samrlt" number is preprinted on adhesive labels and is rrovided by your RSCC. who routine I y 
or<kr:; them from the CLASS cuntractor. Exhihit 5-l sllL)WS examrks of CL P Analytical Sen·i..:e sample bheb. Samplt" 
nuiJlber-, are compn,t:d of a Regtonal letter codt: and sequentml sample numbering. Regional letter code~ are listed i n 
E xhihit '-2. Use only the lahels provided to th<" Region in which you are sampling. It is yuur respnnsihility tn a~sign 
this cJ·itical ~ample number correctly aud to transcribe it accurately no the appropriate documentation. Plact: 
til<: labelun the appropriate ~ample containa and transcribe the sample number onto the: sample tag and TR/COC 
1 fr:tc·~n; !{c"pun Clwtn uf Cu,;tnd~) form. The uniqu.: ~ample numb.:r must only b.: usL"<i ti.)r one ~ample. De~tmv all 
unu.,c·d i.Jb.:is tu pr.-\cnt duplication ot sJmple numbc:r~. Du nut ;~Ju Jtgtb or hyplit:ns to tlte CLP ~ample nunlb<:rs. 
If additwnal sample numbers art: ni:'eded in the field, contact your RSCC. The sampler should consider placing clear 
tape: ovc:r the ad.hesi\e labels as this procedtu·c: will hdp prt:servc: tht: infotmation on the adh<e"sive labels. Samplers 
>houiJ anc:mpt t0 usc th.: pr(n·iJc:d CLP sample numbers in numerical ord.:r [as much as possible]. All sampl.:s mu>t 
h;m: >ampk numbt:r> un the label and tag. if tags are used. Tht: usc: of sample tags is highly recommended (set: Section ,_,) 

Organic Sample 1\umhcrs 

Organic sample numbers are five characters long and have: the format XXXXX. The tirst Jetter indicates the Region. 
tht: remammg letters and numbers are used for sequential sampk numbering (see ExhibiLc; 5-1 and ~-2). Organic sample 
numbt.:b :.~r.: pn:prinrcd on bbcls. For tht: organic tractions. rh,·re an: tl'n labels four tor s~."!'nivolatiks (labdt.:d 
extractablt:s). two for volatiles, and four are blank (for pesticides!Aroclors and extra samplt: volume). Remember that 
the tuuque sample number mllst only be used for one: sample. Destnw all unust'J labels to prevt:nt duplication of sample 
numbers. 
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Inorganic Sample Numhcrs 

Inorganic sample numbers an: si.x characters long and have the format MXXXXX. The "r-.1" indicates that this sample 
is inorganic. the second letter indicates the Region, and the remaining letters and numbers are used tor sequential sample 
numbering (see Exhibits 5-1 and 5-2). Inorganic sample numbers are preprinted on labels, seven labels per strip. Tw o 
labels are tix total metals, two tor cyanide and three blanks (tor extm sample volume). According to CLP guidelines. 
each individual inorganic sample may be analyzed for total metals or dissol\"t:d metals. but not both. That i~. sample ~ 
collected for total metal and dissolved metal analyses must receive separate (Lmique) sample numbers. Remember that 
the unique S<lmple number must only be ll.~ed for one sample. Destrov all unused samnle labels . 

Exhibit 5~1. CLP Analyticnl Services Sample Labels 

Organic 

I:!LI·IOI - S~nuvulatilc 

BLHOI - S~n11vol~tilc 

BL IIIII - Scml\·oll<~tik 

llLIItJI · :'>cllll\'oJI.tllk 

!:ILl Jill - y\)_.\ 

BUitll - \'0·\ 

I:ILJJil I - Pcsuodc .-\roclolr 

HLiilll -

ULI!t'l 

ji:31Jnk- nuv be onduJ~dj 

Exhibit 5-2. CLP Analytical Sen·ict's Regional Letter Codes 

Inorganic 

MBJTIJ I - Tlnal Mt·rnls 

MBJT!ll - Tmal M~rnl~ 

\tB.ITOI- Cy.mid~ 

\113.1 J'Ui · l !<Uild,· 

MI:IJT<II 

\ti:I.IT!l I 

t\JI:IJTUI 

l 13 lank> '"·'! [>,· incllllk<l I 

LEITER CODE 

REGIO:\' ORGANIC INORGANIC 

I A l\1A 

ll B MB 

Ill c l'viC 

]\' D TviD 

v E ME 

VI F tvfF 

\'II (j \lG 

VIII 1-1 MI-l 

IX y \lY 

X .I Tv !.I 
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:;i.3 Samph•laJ.: 

To ~uppm1the us~: of sample daw in pot~:ntial enforcement actions. samples should be identified according to EPA 
National Enforcement Investigations Center (NEIC) sample c-ontrol guidelines. NEIC r~:commends rhat samples other 
than in sint measurements (e.g., pH, temperatw·e, conductivity) be identified with a sample tag. Each sample aliquo 
removed from a hazardous waste site to be transferred to a laboratory for analysis should. theretore. be identified with 
a sampk tag. Th~: santple tag is returned to the R~:gion by the laboratot)' along with th~: cotTesponiling data package 
as physical evidem;e of sample receipt and analysis. 

Check with your authorized requestor (RSCC or Project Manager, it will vary among the Regions) to detennine rh e 
availability of and the specific requirements for sample tags. Tie a sample rag on each sample container. !See Section 
6.0. Sample Packaging and Shipping for tying procedures.) Exhibit 5-3 is an example of a sample tag. Exhibit 5-4 
wmains instructions lor completing a sample wg. 
Sectwn 6.1. Sample Packaging. contains additional infonnation on sample tags 

Ex hi hit 5-3. Sample Tag 

Project COOe 2 St.li.ion No. 3 Mc.IOayfYaa4 Time sl Dcsigrald: 6 
:n -=rr~o.o 26 B/9/91 !0.01 Comp. Grab 

X. 

S tallO('I Location 7 Sam_;:>je(s (Sig11a tures) 8 
"""' t1CNrOOf.l3 wnL '-.I ~ '26 go lvn C)o17U!-4 '-.I &:> ~ Jr ::;;Fcx:;:N 'I I _.. z 

r\.) !=' 0 \)() 
~::::. J} "0 < )> (") !:: "l) 

() 
~tD 

~~ 
¢ c 0 ~ -< cD :::r 0 ~8 l> -<"0 U'l ~ ;j 
3 )> m Di ~ p . 

n :I ;:) z 
B~ \¥9 OJ 0 a: iii 0 -j :::> - a: .0 ~ 

)> r be ~ c Cl 0 -j::l 
1:.1 Ill Ill p oo r-
0' ;;:, (/):I -< < (/) 

;:; z - V> (I) 
'"'l Cl> c: (i;C!l :ZCP 

"' m 3 ~4. ~ r.tlg 0~ u ~~ 
~ (/l 

;:; :::> -~ 
Iii z () 1 0 )( 10 9 --
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Exhibit 5--t. Sample Tal,! Instructions 

STEJ>S l!liSTRlJCTIONS 

STEP 1 Under the "'Rcn~:~rk,;"' h~adi~ t"t:Cord the CLP Cnsc number and Y.amplc munbcr. 

STI::P 2 Record the pn>J<'Ct .:1xlc (e.g., conrracrnumh,·r. work a>&Jgnmcnt numhl.·r, lm~rag~ncy Agr.:emcntnwubcr. 
ct,.) a>~l::rll<-d hv EPA. 

STI::P 3 Enter tl1c station number as~igucd h~ th~ sampling ~~:am O:(l(>rdin~ror. 

STEP 4 R~c,,rd the month. d<~y. ~nd ~·car ,,f ::ampk 'ollcctit>ll. 

s fEI' 5 Enr,·r th,· mi!iwrx rim~ ,,r >~mrl<· mlb'tll'JJ, ,·.~. I 3:0 I for I ·OJ__t 111. 

STEP 6 I' lac~~~~ "''(" h' mdicatc· compil;.itc ,,,. ~~·ah s'm>pk. 

S I fP X ~~~n rh..: s.!lnpl..: l.t:! \\"Jtil ~-~~ltr natt11.: 

5.4 Trallic Rl'port!Chain-of-Custody Forms 

The organic and inorganic traftic report'·chain-of-custody (TR/COC) lonns enable the CLASS contractor and the Region 
fl) trad. CL P -\nal:v1r<.:al Ser1 ice-; sample' and ensure that the samples are shipped to the appropriate contract l<lboratllt~·. 
Thl' TR/COC form is functionally similar to a packing slip that :tccompunics a shipment of goods. The TR,.COC 
ti.1nn in<.:ludes a chain-of-custody record located at the bonom of the fom1. The form is ust!d a-> physical evidence of 
~ample ..:ustody. EPA-NEIC guidelines specify that official custody of samples must be maintained and docwnented 
from the time of collection until the time the samples are introduced as evidence in the event oflitigation. The sampler 
is n·sponsibh: for the care and custody of the sample until sampll' shipment. A sample is considered to be in your 
cu~tod) if any of the lollowing criteri~ are met: 

• The sample is in your possession or is in your view after being in your possessi,>n: 

• The sampk 11 a~ 111 yt>ur po~sessit'll and then locked up or seakd to prevent tampering: L>r 

• YoL: h;r 1.:: pla~.:..:d the ,;ampk 1 n a >e..:ured area. 

Do..:lllnent CLI' .-\nal}1ical Services organic, inorganic samples on separate CLP TRTOC fimn,. TR 'COC 1\mno; must 
be cumpkted for ev.::ry shipment ofCLP Analytical Services samples to a contract laboratory. l'se indelible ink tml~·. 
nn pt>rll'il (a hall puint pen b hest)~ \bkt: ..:um:cuons by clrawin~ a line through and initialing .!lld d:tting the em.Jr. 

th..:11 <:111..::- til..: ..:orre~:t ltltOml:llrun Erasuns an• nut allo\\cll: l:ach TR:'CC>C funn s!JL'tild b.: inrprinlc'd. Fa..:h 
TR·COC fonn documenr .... up to lO !'amples per Ca>e number and $ample shipment. 

A st:raratc TR·COC: limn n1Ll~t accompany e<Jch woler lor e;~ch Jaily shipment. The TR:'COC li.•rms must address a! 
s<:uJrrles 111 lh<lf ..:oolt:r, l:>ur not addres, ~amplt:~ 1t1 any other cooler. Thrs pi~Jclic~ marntauh the cham-ot~.:ustodv tor 
;d! 'J.mp!~' 111 C:l'-c' llfll1h·S)Ilp1llt:nl. . 

lnstructiOib summarizing CLP samrle volumt:~. p;~ckagl!lg and n:potting n:quin:mcnb ar~: pnnted on thl.! back of th c 
TlvCOC forms. 
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Any error.; on the TRtCOC torms should be inunediately reported to the authorized RSCC or CLASS persotmel who 

can then mtoml the laboratorv. The faster such problems are identified. the faste.r they can be con·ected and critical 

delays in sample analysis may be avoided. See Section 7.0, Conununication Net\vork.. 

Exhibits 5-5, and 5-6 are examplc:s of completed TRiCOC' tom1s. Exhibit 5-7 provides step-by-step instructions for 

filling out the organic and inorganic TR/COC forms. Exhibit 5-8 provides purpose codes for the forms. Samplers may 

find it helpful to carry these imttuctions to the tield. Site manager.; should consider appending these instructions to the 

SAP 

Alter you have properly completed the TR/COC fonn. place the bottom two copies (white and yellow for organic an d 

inorganic samplt:s) in a plastic bag. then tape the bag to the inside of the sample cooler lid. The second copy (pink fo r 

organic and inorganic samples) must be retumed to the CLASS contrdctor within five days of sample shipment. The 

address of the CLASS conh~lctor is provided in Exhibit 7-3. The top copy (blue tor organic and green for inorganic} 

should he sent tCl designated Region:-~! personnel. 

Note: .\.II sample.~ in a cooler must he recorded on a TR/COC form inside the cooler and ~:ach unique sampl e 

number should be listed on only one TRICOC form. (In the case where aliquot<; of the same sample are collectt:d 

at dift\:n:nt tunes [as may occur wht.'l1 well dt·\dopmcnt is\~!") slow1o.md sh1ppcd ~cquentlal\y. fral.:lion, may b .. : g.i\c n 

diffi::rent sample number~. If fractions are gJ\en Ulllquc sample numbers. it will be necessary for the Re~ion to track 

the tral'ttlln,; and mainuin the knowledge that the tractton!> are !Tom the same sample.! I fall conta111ers neces~ary tix 

th..: o.uul~ Sh (1f \0 ~ample~ ca1mot tit mto one cooler. divide so.m1ples into mor~ coolers. making sure that all comainers 

tot· ea.::h ~ample are in the ~a me cooler. Plat.:t: coJrt:sponding ~amp It: documentation into each t.:ooler. lF ~10RE THAl\ 

0'\'E TRICOC FOR" IS USED FOR THE SA.J'VIl'LES IN ONE COOLER. then all of the tonus fiLlS! have complete 

hc.:adcr infonnatlon and signatLu·es. 

5.5 Field Operations Records Management System 

ln an effon to streamline the resource intensive field documentation functions that occur during sampling :lt.:tivities. 

EP:\.:\EIC. at the request of the AOC, developed the Field Operations Records Managt:ment System II (FORMS II) 

FOfZ..viS li is software that tacilitates the t.:apture of tield information during sampling t:vents, and automates the 

production of bottle labels, sample tags, bottle-specific cll-;tody seals. chain-ot:custody records. cooler seals. PRP sample 

receipt re<.:ords, and field reports. FORMS II enables tield personnel to dO\>vnload data to the laboratory. RSCC. an d 

Regionaltl~er~. FORMS II design featttres include the following: 

~ brdware portabi I itv:t:ompatibi I itv!vers<lt i litv 

Becau.~e field samplers cannot guarantee access to an AC power source or a stable t:omputer working envirl)ntnent 

FORMS I I ts t.:ompatible with t:xisting p01table hardware including portable computc::rs. portable printers. ;md 

portable bar code sca1ming devices. While FORMS II is mouse-compatible. unknown field e0nditi0ns prohibit 

r01Zl\1S llrelianLe l)Jl ;1 llll>lb<:. btl! Olilt:r pumting dt:lt..:c:, ma: b.: u~dul. 

FOI~"-1S II u~e~ hardware:: unib ~peci<lll)- sckctt."J to minimtze the likelihood of t:ulur.: or dol\ ntunt.: a~ ,1 n:sult of 

aJver~e field conditions. 

FORMS II usc~ b;lr wde technology to n.:t.:derate the sample packing pmt.:ess tor ~ample sh.ipment to C'LP 

laboratories. In addition. laboratory pers01mel may usc the sJmpk bottle bar codc::s to tacilitmc n:t:cipt and 

assoc:J<Jted records management activities. 

Fkxibi\itv for multiple sampkr<samn\e~ 
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Field samplers and field sampling organizations often use unique numbering and identification schemes in addition 
to the CLP sample numbers when collecting samples. They also vary in their approach to many other activities. 
For that reason, FORMS rr design includes choices for: identification scheme, activity names. labeling inf01mation. 
and number and types of labels/tags.! seals. 

Sample Definitions 

FORMS II design is based on field sample, QC sample .. and analytical tinction definitions that are consistent with 
those provided in Section 3.0. Sample Collection. FORMS II improves field time management. standardizes 
inlormation m:.mage111ent. and captnres collection information in an electronic fom1at early in the field sampling 
proces~. Estimated traming tinle for new FORMS Jlusers is less than t\\O hours. FOIUvlS II is currently managed 
by AOC. If you are interested in using FORMS II. please cont:1ct AOC at ( 703) 603-8870. 
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Exhibit 5-5. Organic TR/COC Form Example (Continued) 

Organic Traffic Report/Chain of Custody Form Instructions 
T!u:.Junn rt:pluc:es !Jo!lt the iudiuidual Tt-q{flc Report and E:PA Cha!n ofCu.5Eody Record. 

·~ul .. d Soil/sedlrn.nt ~-QUI-WaterSamp-. VOIU- conta.., .. ry~ Sm'T'P•• Vol~· 

(xrracroore 1 GOIIon .A 1 X 4 Ulf'lt Ar'n06r 

Anotvm GIOU F;onrn E.~:tro~t'lOie ~01 

(IOwiFtV"AI) Annl'l'-·~ 

• • 0~ (lnw()IM&'!n~>rn 
r~vAI') 

) ). 8.J Ol ,\r! :..>f:P 
--;1-.J~.J hu'llt:~ ,!4tl fT1I 

jlJOJ 
._-.:,' 

\'ok:Jfl•8 AI'"•OI'VS<S 
4 X I liTer r.rr::>e-4' (Low o· Medl·...1""'1 

G•OS.S bCIT"l~S L~"el') 
Extracraore IGUII.Jfl 

Con101ner Type 

) b-01' ·A/oOP ·Mr'•l r•n 
<.; ..-:ss .. .:ll' 

.'I•' - ..., 
) .J ... ,' \'Vo< ·~-,.,~." • ...,l 

,hJ .' I If 

.·' .'lIT I• 
Wl<le r.·'-'-"' .... , J~ 

\ICS1 

Anolvsb CDC ~ J2 Ol 'v\1oe·MO..Jit1 1 :-o-r v :JJ. ·.-or~ unae~ s• .J::JY ii.Qect ':> :nonQe ::n~c~ •o €ns..n,. ::-tcptw wrw·~ 
~kJU )015 l._., 

·,=•ollie Ar.orv~rs HOtnl 
r-':1 

2 X 4U-rrr (;to~ HIGH CONCENTRATION SAMPLE COLU:CTION 
(: .. Uw l\.1'11~-) ViOl~ 

~1 ~ • "AU Me,Jil.lu antJ H•Ot•Levf.tl sorrp~as Must oo ~eo 11"1 ;::1:, 'V1eto• ·;o., tor Sn•cnwnt 

·---· 

REQUIREMENTS 
UqUICI 01 SoMd A•q-,,red 

Sam.,.., Volume Conlawwr Type 

I )( E--oz ""ca-Moutn 
.:;ICl\SJOI 

1. OrgiiDJc Sunple CoUectloa RequJremeot. 
• Please mdicate which sample(sl are to be used for laboratory gc (MatriX Splke/Mat.rtx Spik" Duplicate). 
• Sh1p medium and high concentration samples In metal cans. 
• Aqueous samples require one triplt"-volum.- sample per twenty for Mat.rtx Splk,./Matrl'C Spik<" Duph<·at,. 
• Oily samples can not be analyzed under lh<" Contract Luboratory Program Analyucnl Sen1ces (CLP.i\SJ progroun. 

2. Cooler aDd Sunple Doc\Uileatatloa 
• Complete all secuons of the Traffic Report/Chain of Custody Form - Pn:s,; fl.rmly wiU1 a l>all pu111t pen to ensurr­

that carbon copies are legible. Check the lnfonnation and correct any errors. 
• Please remember to complett" the Chain nf Custody information on th"' form. 
• Sr.althc two sets of laboratory Trnffic Report/Chain of Custody Form copies In a plastic bag. Include a return 

address and a method for returning the cuoler. Tape bag uuder <:ooler lid. 
• StOa.l each container in a plastic ba~. 
• Pack medium and high r.nnCf'nlraUon samples In metal cans. 
• Cool low waters to -1" C. Cooling of low soils Is optionaL Do not cool medium or high concentration waters and 

solls. 
• Separate and surround cooler contents With vernlicullte ur equivalent packaging. 
• SeaJ th~ r.uoJ.,r. ov~rlapptng the l!d and body With custody seals. 
• Mall CLASS the pink copy of the Traffic Report/Chain of Custody Form within 5 dnys 

3. Stunple Shipment aad ReportJDI 
All rel<:vent Department of TTansportnUon reguluUons rnust b<' followed when shipping s:unples. 
PHONE IN ALL SHIPMENTS IMMEDlATELY TO CLASS (m to RSCC. If lnstJ ucted} 

Rt:qu•red mfonnanon: 
Case Number 
Date shipped 
:'>lumber of sarnplt:s by conct:nUallun. mautx ;.md an.Uy"'""'· 
Carrtc:r and a~rbill number 
Next planned shtpment 

Leave your name and a numbt:r where you can !>., reochcd. 
• lnfurrnallon for SATURDAY DELIVERIES must he pl:wn:<.l 111 by 3:00PM (Ea,tcrn} the prt:<:cl.lmg FRIDAY. 

Hepnrt any delays or changes ol scope (i.e .. chan)!es in numl:er of samples w be collected, matrt;~ changes. elc.) 
• CALL IF YOU HAVE ANY QUESTIONS 

Contract Laboratory Analytical ScrvJces Support 
300 North Lee Street 
Alexandria. VA 22314 
Phone: (703) 519-1200 
F1\X: (703} 519-8626 

i..IJig 

SF • Superlund a..ew: • ctauleaJ Ern•ro..-.rv 
PRP • Commerc'al Pcl.,ttaly 

AeiiPOf"Wbte Peny 
PA • Eetly Action Pretlmll\ll"f ...... ...,..,. 

ST - Sla18 REM • Aemovat 
FED • Fed.,.l Feclll)' 

25 

Sl 
ESI 

Rl 

• Silo lnco.c:lion 
.. EJCP&ndea Site 

Inspection 
• Aememat 11"1\otas•o•uon 

LQN• Totm AC!!Cil 

FS 
RO 
RA 
O&M 

• F eallibility Study 
• Remedial O.s.,gn 
• Rern«NI Aclk:ln .. ap.,.,.,., & 

Ma•ntenance 
• NaUonal Pro,..._ Lr.t 

Dolo~ on 

......... ·----~-----------------------
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Exhibit 5-6. Inorganic TRJCOC Form Example (Continued) 

Inorganic Traffic Report/Chain of Custody Form Inatructiona 
This form replace5 both the indiuidual Tra~ Report and EPA Chatn of Custody Record. ---water IGnOIN \lolu- ~rfllpe 

SaiiiS ... ment -----· \!Illume 

Mefala~ 1 lll• 

O~JO 
1 X 1.urtJ< 

(lcwlJ>v&Q POI)oeln~ IIOine 
0~ 

2 X:aknl. 
Potyern.,_ 110rne 

Met01s AnoiVU 16 oz. 0 1 X 16-Qz 
(Mv<tum L-1') v.loe-Moulh Glau 

Jor 

0 Melal$0'ld &oz. 
CvcniClU (CN") 

Ana-
(lowOtModl..rn 0 Q Level') 

Conlatner lype 

I X 8-oz. W10B-MOIIITl 
GtCII.Ju! 

OR 

2 X ~-oz. v.IO&-Mouln 
Gloss Jo" 

Cvor;de o:Jo Anolvsls I Ule< 
(lowt.evel) 

1 X 1-I.Jte< 
Polye!hyolll'\e Bol11e 

Oil 

HIGH CONCENTRATION SAMPLE COUECnON 
REQUIREMENTS 

l X Ol.O-rnl. 
POivem~ 110111e 

Cvon..:.se 0 1X1Kl 
Analysu 16 cz. 'r\\oe-Moulf'l btc.;a:;. 

(Mectum L.ever•) Jor 

fX! "All MBOum olit1 1-4~ lavt=t-~As M~t be SRored 1r1 

Merar Con IUl Stlipmenl 

I M .. hJISCI"lC 
Cvonl08' AnalysiS 

C O.l. [ 

1. loorcuU.c Sample Collection ReqW.e10eou 
• Please Indicate which sample(s) are to be used for laboratory QC (Malrtx Splke/Dupllcale). 
• Aquf!ous samples rcquin: onr: douhl~-volumf' !<ample per twenty ior laboratoi)' Malrix/Spll~oe Duplit:ritC. 
• Preserve low level water samples: 

Total metals Preserve Wlth HN03 to pH s :.! . 
:Jissolve metals Preserve Wllh HNO, to pHS 2 aftf'r 11ltf'ring through a 0.45 >!m filter. 
Cyanide Preserve with 10 N !llaOH to pH ~ 12 

• Oily samples can not be analyzed under the Contract Laboratory Program Analytical Sen1ces (CLPAS) pru~aJn. 
• Sh1p medium and high concentration sampks in metal cans. 

2. Cooler IUld Sample Documeotatioo 
• Cumpkle all S<:"ctions of th~ Traffic Report/Chain of Custody form · Press firmly with a ball point pt-n to 

ensure that t:a:·bo11 cop1es art' legible. Check the mformauon and Lorren any errors. 
• Please remember to complete the Chain of Custody tnforrnauon on the- form. 
• Seal the two sets oi laboratory Traffic Report/Chain of Custody form copies in a plastic ba~. Include a rf'turn 

address and a method for returning the cooler. Tape bag under cooler lid. 
• Seal each conlainf!r in a plastic bag. 
• Pack medium aud high concentration "ample=- In metal cans. 
• Cool low water;; to 4< C. Cooling of low soils Is optional. Do not cool med1um or high concentration waters and 

soils. 
SC'paratf' and surround cooler contents with vermiculite or ~quivalenl packaging. 
S<"..al the coolt>r. n\'erlapptng the lid and body with custody st'als. 
Mail CLASS th~ pink copy of the Traffic Report/Chain of Custody Form "-ilhin 5 days. 

3. Sample Shipment and Reportln& 
All relevent Deportment or Transportation reguloltions must be followed when sh1pping samples. 
PHONE IN ALL SHIPMENTS IMVIED!ATELY TO CLASS lor lu RSCC. il instructed) 

f{equared informi.\liun: 
Case f'\unabr.r 
lJatl' "h1pped 
l'umh"r of samples by con<.:t:ntr«lJUII. matnx ancl analyses 
Cacri~r aJIU i.i..lrblll number 
Next planned shipment 

Leave: your name and a nwnber when .. · you can b~ rf"nrhf"d 
• lulorrnarllm br SATL'RDAY !JCLIVERJES muq hr· phoned :n by J:OO PM (E<istern) lh<· J.>rr.:rf"ding f"k!OAY. 
• Rr:port any cl~lays or changes of scopt' lit: .. changes 111 number of samples to ht' collt·t·tt:<.l. 111atrl' C'hang.:s. o-tc.) 
• CJ\LL IF' YOU HAVE 1\"lY QUESTIONS 

Conlr<~ct Lai.Jorarory Ani.ilyucal ScfVlt:~~ SufJpOrt 
:lOO North L<·e Str~et 
Alexandria. VA 22314 
Phone 17C31 519-1200 
F.A.X 17031 519-8626 

Purpose Codo1 

sr • Supanunc 
PAP CommerCL,!II Potenhe''Y 

Aespons,ble P ar:y 
sr S1a1e 
FED t=eaera1 Fac' r!y 

~ 
CLEU • C•ass,cal Emargt~~rw-y 
PA Ear•., Aci·Of'l Prenm.ru:try 

Assessment 
REM Atm:J"Wil' ~I 

27 

SLtr>lft~oec-:uYL 

E"~anood Sua 
1'1~1Cft01"1 

Romediot· ln'waslrgal•un 

I.Q!"''~ T(!fr.M:!.Qn 

;:-; F@!lt~slh''''Y !llucv 
5=tO ~Mnu•o•,..• OA• .. on 
RA • Romocaat ACI•O" 
O&M ~croi·On & 

~PLU NaiL0!"\11 Pnon!LSS Lilli! 

DIIIAIIOfl 
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Exhibit 5-7. Oroanic and Inorcanic Traffic Rcport/Cbain-of-Cu~todv Forms Instructions 

STEP 

STEP I 

STEP2 

STEPJ 

STEI'4 

STEP 5 

ST£1'6 

~IEP 7 

SHPR 

S I"EP 9 

SIEP lfl 

STEt' II 

STEP 12 

STEP 13 

sn:r •~ 

~ ITP 15 

'1"1::1' lo 

STEP I~ 

INSTnLCTIO"iS 

The S,\S {)rdcr munbcr is no longer applicable. Leave thiS box hlank 

Rc.:ord the Case number !1~11 ha~ been a-;.<i~n~d to the sanltllinc event. 

Tr<Ut\Crihe rh~ ptnJCCI cod~s and sire information. Ent~r the project and a.:cuunt code> a>~rgned to rhe pwj.:ct h~ 
the ltSCCs or EPA Site Managers. Record the sue name, crty. sr~~. and sire spill ID (assrgtl<'d by ~·mr Re;,!h>n). 
This pan of th~ fom1 is r.kscnsiuzcd and will not primm1 the lahor.nory C<lptc>. All :;it.: inlonnation mtr-r ~ 
kept .:onlidcntial. 

Record your Region numhcr and the nam~ of your sampling company. l'rinr )'Our name and include your 
si~n~rurc in th~ spac~ ti>ll<lwing. Additillnal ~pal'{' for ~ampler signatures is pnwidcd for in the area d..:signarcd 

'L<-. Step 23. 

l'l<ict: a dt~ck mark in the appropriate h<1x tl>r funding lead under the <"Piumn lab~·lc,l "L•ad.'' Place an<>ther 
dJc,ck mar~ tmd"r either tlw "Earlv .'\ction" L'l "Lwrg-Tmn A~li<>n" coiWJIJ" li>r s~mplin:; elhll1 T'"' bu\~s 

must be checked in this ar~a. N,,~ that RCRA is an example ,,fa federal kad samrlmg activ1ty. Pmpo.">C (:<•des 
ar~ d~scnbcd Ill E.\lnbu 5-S. 

RI.'\:Ord rtJo..' dJ!o..: _..;ili_prh.:d. lh.:' c:atn~rnumc {I.!.;.! .. FL'(kral r.xnrc~o,. Purni.Hlll"tll" ·\irh,)JTil') and rh ... • ali bill llUIIJb~r 

Th:~o.'llld the naml.! and hill addn.;:\.) l1f rlw Cl•llll'.H.:I l<.thor.lll'l:--. Cmu lhc rliHlh.: ol t/1..: s;tl~lJ'It· \.'u:'tvdJ.tr, l'l c·l P 
(!1\11(1~1 ll•.:•lllt:J.Ct lli.li1H! , .. uui-.thl\\11, \\rill.: 'L LP ~:unnk' c~..,wdian' 

Transcnh,· the l'Lf' ;.ampk numh-:r fromlh,· preprinted sample- lab,· Is .-.~actly us 11 upp.:urs Un not add h) plr,·ns. 
t.''<ILJ L.LTth. cha.rJclcrs, or tlil!its. 

!{,·,·nrd rh~ ~rrrorri~~e lll~Jm cntk fr-.llnthe ch<•icc, li"<'U 111 !lox numt>cr !l on th,· fL•nn lflh~ R.:~inn '' 
''"PPlll;! J yualit~ ,·,mtnol (QC 1 s~mplc >uclt as a li~lu bl;mk. co<>i.uu hl3nk. tnp blank. sprkc. duphc;Ue, ur 
pcrt(mnan,·e C\a)u.lll<lll .-.amrk, rhen "ridd ()C'' slt.•uld he entered a.~ th~ marri.\ for !hAL snmpk """ ,••·c-r. i/ 

the l!e)!wn 1rishes to k,·el' the QC .1LIIIIf1le hlim/ loth,• luburuwrr· [this;_, I'C'CUIIIIIIC'nJ,·dj. 1he11 Tlut -"""Pier should 
t.:llfer t:itlwr ''1." ''2." ur "J "Jw· 'rater (JC .)(llllpie.s. twd ''5".fiJr ~·oii/H:dimeiU QC .rumples u.)· the mu1rzx cod,· 111 

Column A. ".V!urrzx." 

r.nt.:r !llc o,.':-.111II.lti.'J ~cJIIlplc d)IIC~t.'llii(.HIOII. Fur organ h • .' .')(.lin ph:;;;. t:nl..:r "L .. for h)\1.-'.lllL~dium aqucou~ ~llnph.•..;, ''L" 
tor low wnc-:nu-.won solid sample.,, an,t "11.1" for m~dJLtm .:,mc~nrrauon solid ,.,mplcs. ror lllOrgam..:s. cnt~r "L" 
for low C<mc·cnlratinn ~~rnplcs. "M" fnr medium concentration. and "II" for high .:onccmrJrion. 

Enter lht: sampl~ tYJl<:. either n•mpoSII~ or ~:rJb. 

Record the tvpc <lfnrcservatiw. usin~: the m<k• from O.>x number~ on the fonn. 

In lh<' """ly,is column;,. mak:e ~ c·hcrk m3r~ for c.Ll·h fraction L<• be ;uwl)'t.~d. tit is ntllneccs:<~l)' to v.1it.· the 
number ,,f s~mpk containers used.) Organic;, fr.Jctinns ;u·,· mlatilcs. :<cmivoiOJtilcs. and p~sti.:iucs.'Aroclnrs: 
hll>rgamc fraclh>ns are total meLab. di"'oh·cd Ill~ !a Is, and ,·yanid~. for cadr indi>idual iru>rgani<.' _.uuplc. you 
ma~ reyuc:<t ellh~r T•ll<li mctal••r dr>s<.>ll'cd nw1al an.,lys~·-'· hurnor i><llh. That i,. s.nnpk, ,·l•llecL~d iur Lc•L<ll 

ll1<'t~l allll di's"l't:d m~tJI ~naly">C~ must r~.:~iw scparar~ (unique! sampk munbcr<. N•-.l•'' Your formnr;rv ~)..,,, 
~,tlllWan futnrt ,,, r..: .. :t.:ntly JISCilllllllu~d lr:lctllHI ano.Lhs..:s. ~ 

1 r:Jll~\.Tih.: !h.; IL!!HI11-:o-!ll.:l:!li,: trJckan~ nun1b~.•r .. nt r.1~ numr.L·r, ~k.)!~;-'lt;..~l..;d h~ 1h~ ~~~L-<.. 11 r••::-. .. •hl.: . .JIJI,t~ 
numh~.,.·rs ltJf lo!JCh L'LP ::-.:lmpk :'\hould h .. · u11 on\.· lu1~. If ..... ~..:n:rJ.l kl<:?.., wull ~,;,'ll!<- .. 't,:utn .• : munb ... ·h :m: u .... ~d idl •'11.: 

\~unpl.;. th.: flr:-.t tv..an\h~r mu~l he ..:~.unplctd~ tr..u1~ ... :nhc,1. Rcm.um~~ ~~\~ num~r:-. 1n the :-tCqu\!n;.: em ~t1ht.·r h\.' 
lt:rrt.':"'"IIU:d by llU.:Judm~ ~,11JJ~ lhU::-.1.: IHIII\h~,·r~ th.JI :1ft: li!IIYUC hl."p:tr:u.•d b) \"llllllll.l:") Pf h~ !J::-.tlllg lJ!.,.: fir."!\ JJJJ 

Jn~t number";:. ofrh~.-· sl!qu~..:nc.;.·. "'l'p.u·.tt-.·d hy a d.:1~il Th~.: TR C< >C hmn •. :urru:s 'IHluklntaf...\.· n ch.:ar \\ t!J~o.:h IJL' 

llUlllh..!r t:&IIT..::'r(lnd:- IO whtr/J Ji;Jt:ltlltl -

f{...:~urd till." month. ~.LJ:·. \l.';.H .. md 111111.". rn mtlttary ~ryh: (;.' ~. loOP IILI~th'"'"' on pIll J. lil '):nnpll.· ., .. ,llk·dtiJ\l 

Th1' rnav nt:tlo.c ti:..·!d (.,>C ..,atnD:..: ... 1;.;.~. dupln.:.1IC:~J lhl\l·h!Jnd t1, tiiC' lahurCJton 

28 
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Exhibit 5-8. Purposr Codes 

FUNDING ACTIVITY CODE DEFINITION 

Funding Lead SF Superfund 
PRP Potentiall~· Responsible Party 

ST State 

FED Federal 

Early Action CLEM Classic Emergency 

PA Preliminary Assessment 

REJ\t Removal 

RJ Remedial Investigation 

SI Site Jnspection 
ESI Expanded Site Inspection 

Long-Term 1\l'tion FS FcasibiJi~· Stud~ 

RD Remedial Design 
RA Remedial Action 
0&!\'1 Operations and Maintenance 
NPLD l'\ational Priorities List Delete 

5.6 Custody Seal 

The custody seal is ust:d to seal s:1mplt' conraint:rs he fore tht:y ure placed into the cooler. Custody seals are also plact: d 
across the coolc:r opening a tier tht: cookr has bt:en properly st:curt:d. Tho: purpose of a custody st:al is to indicate that 
the sample has not been tampered with prior to analysis. Therefore, for potential litigation pUiposes, you must sign and 
date the custody seal. It is a good practice to place the seal so that it is the signature that would be broken if th e 
s:tmpl~::cooler were opened (e.g., place the signature across the cookr/sample opening). Contact your authorized 
requt:stor or RSCC to obtain custody seals. Note: Tht: space for "Sample No." does not need to b.: filled out on custody 
seals placed across the cooler opening. An e.xample of a signed custody seal is shown in Exhibit 5-9. Becausl! thl! LL'ie 
of custody seals varies between Regions. always refer to Regional guidance. 

Exhibit 5-9. Custody Seal 

.,.. .. , UNITED STA TfS SAMf\.fNO. 
l"ifR -:>OJ I ~Tf )o 

·~· fMili'ONBlTAL PRJTECl'lCW ~ecr 8171'71 (!) 

'l)2, ~ OI'RCW. S.WPI.E SEAL. SOU. lURE 

~~ 
.3 

~~-':/ ~ 
f'RINT I.AI.'E AAU TIT\.E "' 

JCHN ..x:;t..Je ~ TCCJ1NICJ;4,N 5 := 
"' Ill c 

file:///ssessment
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6.0 SAMPLE PACKAGING AND SHIPPING 

6.1 Sample Packaging 

Follow all state and Federal regulations governing environmental sample packaging and shipment. Ship according to 
U.S. Department ofTran$portation (DOT) and International Air Tran">ponation Association (lA TAI regulations. Th e 

following sample packaging and shipping procedures need to be considered as minimum requirement~. For some 
samples and shipping situations. these requirements may need to be exceeded. 

• The site name should not appear on any documentation sent to the CLP laboratory. 

• Aqueous samples for inorganic samples and volatile organic analysis may require chemical preservation. 
Note that the Regions may have slightly different requirements for the preservation of samples for volatil e 
analysis, so Regional requirements should be consulted. Refer to Section 3.S, Sample Preservation and 
Holding Times. for these teclmiques before packaging. 

• Check all lids/cnps to make sure they are tight and will not leak. Place a completed custody seal over eac h 
container lid/cap. except for vials for volatik samples where the custody seal must be wmpped around the 
lid. (Note that the Regions nmy have slightly different requirements tor placing custody seals and using tags. 
so Regional requirt:mt:nts should also be consulted. For custody seals. the objective is to place the seals Ill 
such a way that sample containt:rs cannot be opened or tampered with without breaking the st:al 1. 

• r-...take sure sample labds are intact and covt:red \\ ith a piece of dear tapt: for prot..:ction. Tic on cmnpletc d 
sample tag~. Although there are no procedural requirements tor tying on sample tags. a recommended 
approach i-> to tie the tag onto the samplt: bottle with a string by wrapping the string aro1md the neck ofth e 
~;1mple bonle and then tying the string into a knot. 

• Enclose the sample container in dear plastic bag and seal the bag. 1\.-lake sure the sample tag~ and labt:ls ar t: 
visible. St:e Exhibit ti-l. Note that ifbubblt: wrap or other wrapping material will be placed around the 
labeled and tagged containers. write the sample number and fraction (e.g .. ''BLHO 1-VOCs") so that it is 
'1sible on the outsidt: or tht: wrap. and tht:n place the wrapped container in a clear plastic bag and st:al the 
bag. 

• Make sure that all samples that need to be kept cold H+/-2"() have been thoroughly cooled before placing 
in packing material so that the packing material st:rves to insulate the cold. Chnnge the ice prior to shipment 
as needed. Ideally, pack the cooled samples into shipping wntainers thill hnve already been chillt:d. 

• Any soi [:sediment samples suspected to be of mediwnlhigh concentration or containing dioxin must b..: 
enclosed in a metal can with a clipped or sealable lid (e.g., pau1t cans) to achieve double containment of those 
samples. Plaet: suitable absorbent packing materiul around the smnple container in the can. Make sure sample 

• 

• 

i" securely <;tored in can and the lid is sealed. Label the outer metal container with the ~ample number an d 
fractiOilufth..: ,amph: 1n~ick S..:..: E\hib11 6-1 

Use a l"LEAI\ waterpmof metal or hard plastiC 1ce chests or .::oolers Ill good rep;ur li.)r sl11ppmg swnples 
Remove the inapplicable pre,·iou~ slupptng labels. Make sun: any drain plugs un.: shut and ,cal plugs shut 
on the inside :mel outside with a suitabl.: t:1pe su..:h as duct tapc. Li.nc the cool.:r with plasu..: (e.g .. Jarg.: 
ht:;l\-y-dul~ garb;tgc: bag) bc:fon: ln>Crting sampl.:,. 

Ship ,ampk·s at 4'' "'"-'- 2"C. pLlc~· double-hagge<i icl' on top of ,.;;1mplcs Ice mtl't ho.: se:1kd Ill J~>uhlt: rlastic 
bags ll> pro;;vo.:nt mt:lting ICI! from ~oaking tho;; pad..1ng muh:nal. Loos..: tee mu:.t llill b..: puuro.:d 111to tilt: cooler. 

____________________________ , ________________________ __ 
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• It is good practice to conduct an inventory of sample numbers. f1~1ctions. and containers when placing 
samples into the coolers, and then check the inventory ~gainst the corre~-ponding TR'COC form hc:ti:Jre 
sealing the cooler to make sure that all samples and containers ~represent. 

• Pack the lined shipping containers with noncomhustibk. absorbent pack.m~ material such as vcrnuculite or 
rock wool. Pl~ce the packing material on the bon om of the shipping contuiner (inside the pl~stic liner) an ct 
around sample bottles or metal cans to a\'oid breakage during shipment. Ne\'er use earth. ice. paper. or 
St)'TOfoam to pack s<unples. Eanh is a cont<~minant. melted ice may cause complications and allow the sample 
containers to bang together when the shipping container is moved. and sryroloam presents a disposal problem 
(it also may· easily blow out of the shipping container at the site). 

• For samples that need to be shipped at 4" +i-:!0
(, place double-bagged ice on top of samples and fill 

remaining space with packing material. Note that if sample bottles have been protected with packaging· 
material such as bubble wrap. then some double-bagged ice or ice packs may also be placed between 

samples. 

• Use tape to securely fasten the top of the plastic used to line the shipping container. It is a good idea to then 
place a completed custody seal around the top of the bag which contains the sample in case the outer seals 
placed across the cooler lid are inadvertently damaged during shipment. 

• Enclose all sample documentation (i.e., TR/C:OC. other chain-of-custody forms, and cooler return sh.ippin g 
donunl!nl'il in a waterproof plastic bag. and tape thl! bag to the underside of the cooler lid. See Exhibit 6-2. 
Tlus documentation should address all sampl~s in the cooler. but not address samples in an)' other cooler. 
If more: than one cooler is being used, place separate sample documentation in each cooler. 

• Instructions for retuming the cooler shl)uld be documented m~idt: the cooler lid. Write a return nam.: and 
address for the S<lnlple l:Ooler on the inside of the cooler lid in petmanent in!,. to en~url' r.:lllrn uftlt.: ~·ollkT 

• 

• 

Tape the c.:ooler shut using strapping tape m·er the hinges. Place completed cu~tody seals across the top and 
std.:s of tit.: cooler lid so that lid catm0t bl' opened without breakmg the ~eal. See Exhibit 6-3. 

Place dear tape over the seal to preYc:nt inad\'·ertent damage to the seal during slupment. Do not place clt:ar 
tape over the seeds in a manner that would ~llow the seals to bt: lifted othvith tht: tape :llld tht:n rt:aflixed 
without breaking tht: seal. 
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Exhibit 6-1. Sample Packaging 

5-::m::>le 
(Qntalner 

Exhibit 6-1 a. Sample Packaging 
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c Exhibit 6-2. Sample Cooler With Documentation 

ILJI {t UP 

Exhihit 6-2a. Sample Cooler With Documentation 

c 
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Exhibit 6-3. Scaled Cooler 

CUSTODY SEALS 

l{_jj 1) UP 

(,.2 S01mplc Shipping 

Clearly labd cooler and fill out appropriat~ sh.ipping rap~rs. Exhibit 6-4 shows the top of a cooler ready tv be shipped. 

• 
• 

Place r~tum address labels clearly on the outside of the cooler. 

If more than one cooler is being delivered to a laboratory, mark each cooler as "I of2," "2 of2," etc. An air 

bill should be filled out tor each cooler being shipped. When addressing the air bill to ship samples. identify 
the recipient as the ··sample custodian.'' 

• Ship sampks through a con1I11ercial can·i~:r, such as Federal Express, Purolator, or equivaknt. 

• Fill out all r~quired government and commercial canier shipping papers according to DOT and IAT A 
comm~rctal carrier regulations. 

• Shtp all ~ampks by overnight Jdivery. in accordance with DOT and 1.-\T.\ regukt!J(ln:'. 

6.~ Potential S••mpling J>rohlcms 

s,l111L'limes pwblt:ms aris\:' Juring sampling from impwper S<lmpling practice> or other ft!:ISl\flS. Somt• C0111llhlll 
pn>bJ.:nb Ill II <JI<:h UUI f(lr an.:: 

• Filling out pap.:mork incorrectly or incomplt:tely . 

• L'sing the wrong CasL' number 

• Colk:.:ttng h:.-, . .; than th.: r..:4u1red sampk 1 (IIWllt: . 
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• Shipping samples to the wrong laboratory. 

Exhibit 6-4. Top ufCooler 

Return 
Address 

Label 

[Do not tamper 

A i rb i 11 

Env. lab samples 

Tape over 
hinges 

• Assigning the same CLP sample number to dissolved and total metals water samples collected from the same 

location. 

• u~ing: incOirect sample containers . 

• Improperly filling: or packing sample containers. 

• PreserYing samrle with incorrect preservative. 

• lmprop.:rly labeling cooler 

These problem~ m<~y delay sample analysi~. If :111y 0f th.:sc [)n>bkm~ occur. c(>ntact )'l'llr RS<. '(. \lr CL.-\SS Coonllllato r 
IIIUJH:diatel) tor instructions. 

o.4 H.cportin:.: Sample Shipment 

:\t>ul) th.: ~luthc,riz.:d RSCC or CLASS pcr~onnd. ~1s directed. t>f ~1ll sample shipments on the tby t>f slupment. Thi 

lll>tificanon enablt:S the CLASS contmctor to trJck the shipment of samples ti·01n the fidd to the Ia bora to!) and ensun: s 

tune!) bb0ratory ro::..:eipt of samples When ..:ailing the CLASS contractor [General number: ( 7o:l) 51 9-1200]. pnn ide 
the followm~ mfonnation: 

• Y l>ur name. phone number. and Region . 

• Case number of the project. 
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• Exact number(s) of samples (not number of containers), matrix(ces) and concentration(s) (,f s3mples shipped . 

Type of analysis reqt~ired. 

• L<~boratory(ies) to which samples were shipped. 

• Carri~:r name and air billnumb~:r( s) for the shipment. 

• Method of shipment (e.g .. O\·ernight. t\\-O day). 

• Date of shipment. 

• Suspected contaminants associated with the samples or site (e.g., dioxin. n1dio chemicals). 

• lntormation on wmpletions. changes, ddays. continuations. etc., pertinent to the Case and sampling project. 

Sample sh.ipments made alter 5 p.m. EST should be scheduled with the CLASS contractor at the stat, of busmc;:ss the 
next da} ( ~ a.m. EST! Yuu must nutil\ the CLASS cnnrractor by 3 p.m. EST Friday for sample shipment~ thut 
will be delivered on Saturday. lfthe CLASS contractor cannot notil) the laboratory of a Sannllay deli\et~. there ma~ 

not be anyone present at the CLP laboratory to receiw sample.; until Monday. 

6.5 Sample Cooler Returns 

Reg10nal and Regi,,nal Support Contractor ResponsibilitJes 

The EPA Reg ion~ and their ~upport contractors are responsible for providing a mc;:chanism for shipping c:mp~ sampl e 
coolers ti·om the;: CLP laboratones bad. to the otiginating sampling oflice. AOC provides the liJllowing ~uggestions 
to mainwin consistency among cooler transportation programs: 

• Snmpling contractors should include J completed shipping label in the cooler, which can have any code;: d 
intonmtion ti.)r tracking purposes. 

• The label should consist of multi-copies so the laboratory and the sampling contractors can c;.1ch retain one 
tor thc;:rr records. 

• The label should be dc;:signed so that the laborJtut)' can simply place the already-completcd label on the 
cooler for shipment purposes. 

• The label should include third-party billing information so that the tmnsportmion carrier is uble to invoice 
th.: ..:L)fi'\:L'l sam piing contractor The l;lbl'rato~ shotdd be informed of th~: idc;:ntity of the ,·arncr. 

• T u .t \ utd .:onfu:-JLlll, each Regton should ;mcmpt w tbe onl) a mtlllmum mu11b~r ut' dtfkr~:nt .:arn..:r~. 

• Sutlicient inlotm;llion should be included on the label to enable the sampling contractor to track use of til~ 
bill1ng numbn. 

• Thc pruce~s sh,1uld be a~ easy a~ possibk for thl:' bboraton,·~. 

Laboratory ResponstbilitJe~ 

Thc bbor<.ilnry J.' requ1rcd Ill retum ~ample cooler' to the appropriate sampling ol1ice withm 14 c~lll:'ndar davs fl'llowm~ 
slupment rc:cetpt. Th..: lahoratot~ ~hould l:'tburc.: that tho.: ;lCcount numhc.:r~ provtdc.:d by tho.: Rl:'gt('JI Jre LL..,..:d 011 1~- lor tho.: -
return of Government-owned shippmg cuntamcrs. 
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LaboratOJies are required to remo"e pJ'-'king and other materials from the cooh:rs before t:ach pick-up and <ll"t' r.:quin:J 
to ~nsurt' rhar the cooler~ are clean. Labor<~tories can (ktermine ti·om \is\\:~ I inspe,.;tion if the cuolers arc: clean :\ n 
authorizt:d laboratol)' official is required to sign and tdef<Jll. the pick-up rt:cords to tht: dt:~ignatt:d uansportatron 
contractor or sampler within two calendar days of cooler p1ck-up for return. 

If laboratories do not follow the procedures. notify the TPO listed in Exhibit 7-1 for the Region where the laborJtory 
is located. 



.- 7.0 CO:\'L\IUNICATIO'i NETWORK 
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Tltis section provides Regional wntacts for questions or concerns regardiug CLP Analyti~:al St:n 1-:e~ ~amp ling ;uaJ 
analysis. Exhibit 7-1 lists names and telephone numbers for Regional Technical Project Officers, who serve as the first 
line of contact for the laboratory for all technical problem resolution. Ex.hihit 7-2 gives names. addresses. and telerhone 
numbers of Regionul primary RSCCs. These contacts are an1ilahk for CLP Analytical Services analytical requests and 
~er. ea.-; 1he fu-st contacl fur mll:mmlllon regarding !->amphng. Eldubn 7-3 g1ve~ name!->. addre:;~t:~. and tekphvne 
munbers of the CLASS Regional CLP Analyticul Ser.·ice contacts, who sen·e as a second contact for inf01mation 
regarding sampling. The RSCCs a.nd CLASS coordinators ca.n udvise Sllmpkrs regarding problems that occur in the 
fidd. 

Exhibit 7-1. Regional Technical Project Officers 

Region Technical Project Officer Telephone 
Number 

Region I Deb Szaro. Moira Lataille (617) 860-4312 

Region II Pat Sheridan (908) 906-6169 

Re!,!ion III Stevie Wilding (410) 573-6833 

Region IV G:~rv Bennett (706) 546-3287 

Re!!ion V Brian Freeman (3 I 2) 353-2720 

Re!!ion VI Rav Flores (7 I 3) 9X3-2139 

Re!!ion \11 Larry Marclun (913) 551-5170 

Rt:!!ion Vlll Sh~\ e Calho ( 3(!3) J 12-7290 

Region IX Stl!ve Remakv (415) 744-1496 

Rt:~it>il X Bruce \Vood~ (206) 553-1103 
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Exhibit 7-2. RSCC Addresses and Contacts 

Regional Sam pit' Control Ct'ntcrs Primm.., RSCC. 

USEPA Region I. WMD Christine Clark 
60 Westvoew Street ( 617) 860-4615 
Lexin~ton, ~tA. 02173 

USEPA Region 11, ESD Phil Guarmia 
2890 Woodbridge Ave. Bldg. 209. MS220 (908) 321-6697 

Edison. NJ 08837 

USEPA Region Ill, CRL Carolyn Sierra 
201 Dt:fense Highway. Suite 200 ( 410) 573-2755 
Annapolis. MD 21401 

USEPA Region IV, ESD 
Bill Bokey 

Env. Compliance Branch 
College Station Roud 

(706) 546-3299 

Athens. GA 30613 

L'SEPA Region V, WMD Ce~.:ilia Luckett 
77 W. Ja~.:kson Blvd. (HSMC-5J) (312) 886-1488 
Clli~.:agu, IL 601i04 

L'SEP.'\ Rcgiun VI. Labl'ratory :'11) ra Pcrcl 

c I 062 5 Fallstune Road (71~) 9~3-2130 

Houstun. TX i709Y 

LSEP\ Region VII. ESD Nftcle rtoblez 
25 Funstun Rd. (913) 551-5130 
K;msas City. KS 66115 

L'SEPA Region VIIL SES-MEB 
Carol Beard 999 18th St. 

5th Floor (303) 312-6047 

Den,·er. CO X0202 

USEPA Region IX. OPM. P-3-2 Gail Jones 
75 Hawthorne St. (415) 744-1498 
San Franci~co. CA 94105 

L'SEPA Region X. ESD Laura Cas trill i 
1200 Sixth Aw. (MIS ES-095) (206)553-4323/1795 
Seattle. \VA 98101 
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Exhibit 7-3. CLASS CLP Analytical Services Coordinators 1 

Region CLASS Regional Coordinator: Tdcphont" 
-..;umhcr 

Rc!!ion I Neil Ro~ers 1703!519-1!)111 

Region II Neil Rogers ( 703) 5 19-JI)lll 

Rel!ion Ill Carol Shaeffer (703) 519-1461 

Rt:l!ion I\' Carol Shaetler ( 703 l 51 Y-1461 

Region V fvti!.tie Llewellvn (703) 519-1084 

Region VI Mistie Llewellvn (703) 519-1 084 

Re!!ion VII Mistie Llewellyn (703) 519-1084 

Region VIII Carol Shaeffer (703) 519-1461 

Region IX Neil Rogers (703) 519-1019 

Re!!ion X Neil Ro!!ers (703) 519-1019 

1 The address for CLASS is Contract Laboratory Analytical Services Suppmt. P.O. Box 81 R . 
. -\le.xa11Jna. \ .-\. ~~31 ~ The rhon.: number for CL:\SS 1' ( 703) ~I 9-1 ~00 
: Tl11:: coordinall)f assignment 1s -,ub,ect to change. 
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8.0 GLOSSARY 

AOC: Analytical Operations Center. The U.S. EPA Center which directs the national Contract Laboratory ProgrJrn. 

APO: Administrative Project Officer. The APOs are part of AOC and monitor l;tboratory pe1ionnance. initi;lle contract 
action and laboratory fi.mding. help resolve problems. nnd develop and design nnalytical services and methods. 

Aliquot: A meu~ured portion of a sample taken lor analysis. One or more aliquots make up <t sample. 

Case: A lin it.:. usually pn:detennined number ot ;;amples cvlb:ted lwer a g:i\en time period !Tom'' p<~Ili-:ulur ~lie. A 
Ca~e cvnsisb vfon..: vr more samplt: delivery groups tSDus). See sample Jelin:ry group. 

Case number: Number assigned to a set of CLP Analytical Services samples by the CLASS contractor for tr.1ckin g 
purposes. 

CLASS: Contract Laboratory Analytical Services Support. The contractor-operated CLASS otlice provide:. 
manng:ement, operations, and administrdtive support to the C'LP. The CLASS contmctor schedules sample shipment 
tor CLP Analytical Services requests. 

CLP: Contract Laboratory Program. The CLP provides analy1ical services to the 10 EPA Regions through cuntmcte d 
commercial laboratories. 

CLPAS: Routine CLP Analytical Services perfonned by laboratories thm have been awarded CLP government 
cvntracts. 

Concentration: Deli ned as high. medium. or low and used to determine how much volume is collected or the analytical 
.. .- protocol to be followed . 

....... 

c 

Data turnaround time: Tit..: maximum length of time allowed li.)r laboratories to submit an<~lyti.:al duta tv EPA in ord~r 
to a\ 01d liquidated damages. Data turnaround time begm~ at the\ alidated time of sample receipt t VTSR l nt the 
labvratorv 

OOT: Dep:Jrtmcnt ofTransponJtion. 

Frarrion: A. specific ~ubtmit of an analytical pruwcol. For ex<.~mph:. tor low:medium urg<.~nics. the fractions art: 
volatiks. semi\o]atiles, and pesticidesiAroclors. 

FORMS 11: FORfviS II is softv..·are that facilitmes the capture of field intom1:1tion during sampling events. and 
<~uwmates the production of bottle labels. sample tags, bonk-specific custody seals. chain-of-custody records. cooler 
seals. PRP sample r..:ceipt records. and field repons. 

Hcadspace: Air pocket in a VOA vial. 

H ohling time: The maxi.Jmun amount uf ti.J11t: a sample may be stored before analysis. 

lA T:\: lntemation:tl Air Transponation Association. 

1\tatrh:: The principal material of which the sample is composed of. usually water or soil/sediment tor CLP Analy1icn 
Service,; s:-~mple~. 
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NEJC: National Enforcement Investigations Center, a patt of EPA, which is suppotting the Agency's enforcement 

program. located in Denver. Colorado. 

Prescrvath·e: A chemical added 10 inorganic and volmik water smnples to maintain the integrity of the sample. Som c 
common preservatives include nitric acid. hydrochloric acid, and sodium hydroxide. 

QC Samples: Samples used to estimate the precision and accuracy of analytical results in the lield and in the 

laboratory. 

RSCC: Regional Sample Control Center. The RSCC coordinates Regional sampling efl'orts. 

Sampk A single. discrete p011ion of the environment collected from a specified physical location at a specific ume. 
The single sample may be placed in multiple \·essels. The aliqLIOL~ are identified by the same- sample numb..:r. 

Sample container: l'ht: 111d1vidual bonk that contallb the sample or an aliquot •Jfthe sample. The typ..: of sample 
container \aries 1or ditl'erent sample fractions and concentrations. 

Sample custody: Legal possession of and responsibility lor an EPA s:.unple. Docwnentation of sample custody i s 
maintained on the chain-of-custody part of the traffic report or packing list. The sample is in your custody if any ofth e 
following criteria are met: 1 ) the sample is in your possession or is in your Yiew after being in your possession, 2) the 
sampk was in your possession and then locked up or sealed to prevent tampering. or 3) you have placed the sample in 

a secured area. 

Sample label: Adhesive labels distributed by the RSCC that provide the sample numbers to be assigned to the samples. 

Sample number: The sample number !Tom the sample label that identifies the sample or an aliquot of the sample. 

S DG: The sample deli vety group ( SDG) is a unit w ithiu a Case that is lL~ed to identify a group of samples for deli ve1y. 
An SDG i~ defined as one of the following. whichever comes first: 

all samples within a Case, or 
every set of 20 lield samples within a Case, or 
all field samples in a C:nse which are received at a l<Jboratory during a specitied pe-riod of time, beginnmg 
with receipt of the first snrnple in the CiL<;e or SDG. 

SO\\: Sl.ltemt:nlclf 11 ork. Th1s document spcc·ifie, he'll lab,,rawrie~ analyze samrk~ Lllli.J.:r J pani.:ular CLP <.mal~ tiL a I 
program. 

Station lul'atiun: The :ipe.:itic location where samples are collected on a s1t..:. 

TAL: Target Analyte List. T.'\Ls list the target aualytes to test lor tn inorganic analyses. 

TCL: Target Compound List. TCLs list the target compound~ to test for in org:mic analyses. 

TPO: Regional Technical Project Ofticer. The TPO monitors the activities of the contract laboratories located in his 
or her Region. 

TR/COC: CLP Analytical Service~ TrJilic Rep01t/Chain of Custody lorm. This lcnm is used to track CLP Analytica 1 
Services samples from sample collection to sample receipt by the l:iboratory. 

Volume: The amount of san1ple collected. Volume requirements differ between CLP Analytical Services programs 
matrices. fractions, and concentrations. 
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YOA: Volatile Organic compound Analysis. Used synonymously with VOC. 

VOC: Volatile Organic Compow1J. 

VTSR: Verified Time of Sample Receipt. 

.. ,.. ..... ""~'~·-""-""''""---------------~~--~~«· .. ·---------
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9.0 EPA REFERENCE DOCUMENTS 

Copies of the EPA Reference docwnents may be obtaim:d from: 

Nntional Technicallnfonnntion Service 
U.S. D~[lJitment oi'Commerc.:-
52~5 Port Royal Road 
Springtic I d. VA 22161 
( 71Ll) 4S7-4650 

C.S. EPA. ''The Data Quality Objecti\'.:s rwcess for Environmental Decisions." QAMS EPA QA 'G4 

U.S. EPA. ''The Data Quality Objectives process for Superfund," EPA540-R-93-071. 

U.S. EPA, ··EPA Requirements for Quality Assurance Project Plans tor Environmental Data Opemtions," EPA QAiR5. 
Draft Interim Final, Augt!St 1994. 

U.S. EPA. "EPA Requirement~ for Quality Management Plans," QAMS Interim Final, 8/94. 

U.S. EPA, ''User's Guide to the Contract Laboratory Program." EPA/540/P-91/002. 1991. 

U.S. EPA, Compendium ofERT Surface Water and Sediment Sampling Procedures, EPA/540/P-91/005. 

U.S. EPA. Compendium of ERT Soil Sampling and Surtace Geophysics Procedures, EPA/540/P-91:'006. 

U.S. EPA. Compendium of ERT Groundwater Samrling Procedures. EPA/540/P-91/007. 

'--- L .S. EPA, Sot! Samplmg and Analysts for Vol<ttile Organ1c Comrounds. EPA·540:4-9 1.00 I. 

c 

L' .S. EPA, Technical Notes on Drinking Water :\lethod~. EP A/600. R-94' 1'7.3 . 

. ~pccllicurion\ ,md Cluidunce/iJr Conruminunr-Frr!£' Sample Cnnrainen. December 19lJ2. OSWER Dire~:rive 9~.0-0SA 

Cun-.:nt C LP Star.:mcrlt~ of Work an: available through NTIS and the CLU-IN Uulletin Board [Systl!m Orerator ;lt (30 I) 
'i~'J-S3<,~) on the Internet !n:t tclm:tl at CLL'-IN.EP.-\.GO\'. 

l'S Army Corps of En~ineers. R~quiremenl' f,)r the Preraration of Sampling and Analysis Plans. Dl~lft. June 30. 1994. 
EM ~00-1-3 
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APPENDIXG 

CLP PAPERWORK 
REQUIREMENTS 



1:::: >< 4 m fJk?._ 

Q EPA United States Environmental Protection Agency 
Organic Traffic Report 

& Chain of Custody Record ~311' Contract Laboratory Program 
(For Organic CLP Analysis) 

1 Project Code 2. Re~No.,Sa'1iiJPA 4/~ilJ!oid I canik d ~ x -
Account Code Sampler (Name) AirMI Nufnber tj - -fl_t~-~ I ~-3'15 0 7 
Site Name 

5
. , k ;J Sampl:x~ 5. Ship To: Lo.. b t.?rne_ I C{ ()1.L. , UM.. 

I 

i_a_6 Addn~.~s 3. P~se•tJ 

~-Le lA Long-Term 

Clf-t;r 1 -~k.fc z,p 
~" 

PA Action 

Site Spill ID OpUnil 
PRP REM ~RIFS City, State ST Rl RO 

Ctht I 
-:II- JJ/11 FED Sl RA Lab CtJ¥d·?lcf -- BZ ESI O&M ATTN: 

eel"' A B c D E F G H 

Sample Matrix Cone.: Sample Preser- RAS Analysis Regional Specific Station Mo!Dayl 

Numbers (from Type: vative TA TA TA Tracking Number Location Yearmme 

(from labels) Box 6) (from (c"de one) (circle o~/2; (orcle~)C, or Tag Numbers Identifier Sample 
Olher low Comp./ Box 7) PR• 7 t~tR PR• 7 14 21 PR. 7 14 21 ~ Collection 

Med Grab Other. - PesU 
VOA BNA PCB 

£A]OI ~ )__. G I S X '!:_ x 5~ 1J35_L/-?/.).3j .3 MiJO/ Jo}!olol 8''3o 
IEAID~ :t. l G ,r; X X ~ ~ -/;;J. 3"1./ -7/J2(o7 _Mu)o~ f(;)lf}J/~1 ?:5o 
£Ai0 3_ .?-, L- B lr',5 X y. X 15'- {J,.3 70 ·-7{J..37 M [))Q ;)._ itcltofol r;::so 
~AID L/ ?- L 6 I(G y _y ---r- l) -t:A3_7'-- J.J..}J_ 8'1 ;v1 ()){)3 ,dft;!ot q:J5 
~It 106 if L I~ (~ ~ >< y: 5-/.J..3~~..,:J..3f ~ rB o '- ;o}/o/ol /0 :oo 
r=; A I 0 f.t2 'i_ _1 ii. /I x s- "23K-i?'--r /::).3~ 1 IP-.n J ,;;,dJo/ /0.'15 

I I 

., 

_... 

Shipmenl~se Page/ VOA. MSIMSD Required? ( jJN Sample 1#: c!tLQ/ Additional Sampler Signatures 
Complete (Y ) · _(_of_ BNA. MSIMSD Required? { Y../'J Sample 1#: Fit tO/ 

PesWCBMSIMSDReauired(YjN Sample 1#: EAtoJ 
'PR provides 7-day data turnaround in addition to preliminary results. Requests for 
preliminary results will increase analytical costs Chain of Custody Record 

Relin~s;:: Date /Time Received by: (Signature) Relinquished by (Signature) 

tofte/c). I .).'f)Q 

Relinquishkf by: (Signature) bate /Time Received by (Signature) Relinquished by (Signature) 

I 

Date I Time 

I 
Date I Time 

I 

Case No. 

(:;{3L/5 
6. Matrix 7. Preservative 

(Enter in t:ern 
ColumnA) mnD) 

1. Surface Water 1. HCI 
2. Ground Water 2 HN03 
3. Leachate 3 NaHS04 
4. Field QC 4. H2S04 
5. Soil/Sediment 5. Ice only 
6. PE-water 6 CH30H 
7. PE-soil 7 Other (specify 
8. Other (specify in in Column D) 

ColumnA) N. Not Preserved 

I J K 
Corresponding Sampler Field ac 
CLP Inorganic Initials Qualifier 
Sample No. e 'Bl•<¥ s' r .. ld Spoto 

0 'f<eldlluploc.ale 
R 'Ron..rt 
PE ' Perlo<m Evil 

M£/UtJ/ 
MEA /OcJ. 
1'1 EfJ/03 D -- EJtl;o~ 
MetLoLJ 
ME:l1!05 B 

13 

Chain of Custody Seal Number(s) 

/ .::(.3 L/ t-/~3.~ 

Received by (Signature) 

Received by (Signature) 

Relinquished by: (Signature) Date/T1me Received lor Laboratory by: Date I Time I Remarks: Is custody seal intact? YIN/none 

OCT I 6 200 I (Signature) I 

.:orm 9110-2 (2199) 

See Reverse for Add1!1onal Standard Instructions 
••see Reverse for Purpose Cc ~finilions 
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While . 1•• "opy for Relum lo SMO Yellow ·lab Copy for Relum lo Region 

CLASS 99 001 
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Q E ~A Untied States Environmental Protection Agency 0 r ~ Contract Laboratory Program 

Regional Information Sampler (Name} 

ll~ 

Inorganic Traffic Report 
& Chain of Custody Record 

(For Inorganic CLP Analysis) 

Airbftl Nufnber 

I :;(3 Cf5C, 7 J>' 
Non-Superfund Program samT:~~ s.ShipTo Lab ;Jat'7U_ 
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Other: Other: ~ ~ ~ ~ ~ a 8 

F 
Regional Specific 
Tracking Number 
or Tag Numbers 

G 
Station 

Location 
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Shipment ~~~e 
complete?u~> 

Page Sample(s) to be Used lor Laboratory QC Additional Sampler Signatures 

_Lotl_ }'1E fO/ 
CHAIN OF CUSTODY RECORD 

Relinquished by: (Signature) Date I Time Received by: (Signature) Relinquished by: (Signature) 

~ to/to/oil /:J.:ov 
RelihquishSd by: (Signature) Oate /Time Received by: (Signature) Relinquished by: (Signature) 

I 

SAS No. Case No. 
(if applicable) 

1 ;;>, 3L/S 
6. Matrix 

(Enter 
7. Preservative 

(Enter 

H 
Mo/Day/ 

Yearmme 
·sample 
Collection 

in Column A} 

1. Surface Water 
2. Ground Water 
3. Leachate 
4. Field ac 
5. SoiVSediment 
6. Oil (High only) 
7. Waste (High 

only) 
8. Other (specify 

in ColumnA) 

m Column D) 

1. HCI 
2. HN03 
3. NaOH 
4. H2S04 
5. K2CR20] 
6.1ce only 
7. Other (specify 

in Column D) 
N. Not preserved 

I J K 
Corresponding Sampler Field QC 
CLP Organic Initials Qualifier 
Sample No. a • Bla,. s ._5p11o 

D • Do.tp~~ca,. 
R·R"-18 

.!!No.~~ 

Chain of Custody Seal Number(s) 

l ~ '-/5- t- I~ L(0 
Date /Time Received by: (Signature) 

I 
Date /Time Received by: (Signature) 

I 
Relinquished by: (Signature) Date I Time Received lor laboratory by: Date /Time Remarks Is custody seal intact? YIN/none 

I 
(Signature) 

I 
DISTRIBUTIC" Green - Region Copy Pink - SMO Copy EPA Form 1111G-1 SEE REVERSE FOR ADDITIONAL STANOARO INt ::TIONS 

While - leb Copy for Return to Region Yellow - leb Copy for Return 1o S 'SEE REVERSE FOR PURPOSE CODE DEFINITIOI 
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PROJ. NO. PROJECT NAME 
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OF 

Nr{ fJ1.t -r k4rvt dUAz I 
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Relinquished by: (Signature) Date I Time Received by: (Signature) 

fxKncJ:~ to(to/ot 1'-/,'3' 
Relinquish'ed by: (Signature) Date/ Time Received by: (Signature) 

I 
Relinquished by: (Signature) Date /Time Received for Laboratory by: Date I Time 

(Signature) _l 
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~BWD3 - TOTAL METALS - MEBWD4 - TOTAL METALS MEBWDS - TOTAL METALS 
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MEBWD3 - CYANIDE MEBWD4 - CYANIDE MEBWDS - CYANIDE 

MEBWD3 - CYANIDE MEBWD4 - CYANIDE _MEBWDS - CYANIDE 

MEBWD3 MEBWD4 MEBWDS 

MEBWD3 MEBWD4 MEBWDS 

~EBWD3 MEBWD4 MEBWDS 

F:;xomplt.- Inor~7on/c CLP /c.bcfs 
....._./ 



(_Lt' Ia t>e.t.s 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECRD8 - EXTRACTABLE 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECR08 - EXTRACTABLE 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECRDS - EXTRACTABLE 

ECRD6 - EXTRACTABLE ECRD7 - EXTRACTABLE ECRDS - EXTRACTABLE 

ECRD6 - VOA ECRD7 - VOA ECRDS - VOA 

ECRD6 - VOA ECRD7 - VOA ECRD8 - VOA 

ECRD6 ECRD7 ECRDB 

E:CRD6 ECRD7 ECRD8 

:CRD6 ECR07 ECR08 

CR06 
ECR07 

ECRDS 



<"_ 

U.S. ENVIRONMENTAL PROTECTJON AGENCY 

AEGIONV 
OFFICIAL SUI. 

N~ 185904 . 

U.S. ENVIRONMENTAL PROTECTIO 
REGION V N AGENCY 

OFFICIAL SI!AL 

N~ 185903 . 

• 



-.,._·· 

PRESERVATIVE: H2S040 
HCL 0 HN03 0 NaOH 0 Other:S:. 



·J 
' 

-·-
5- 100695 

- - ~~~~~_-: 

r
~~---­

' 
' 

' 



Sample Labeling and shipment: 

U.S. EPA's Central Regional Laboratory (CRL): 
Sample labels will be attached to each individual sample bottle. Sample tags are not required for 
Brownfield projects, but are required for all Site Assessment activities. The label will include 
the field sample number, date/time of collection, type of analysis, sampler initials, and project 
name. Labels will be annotated with waterproof, permanent ink. CRL sample numbers will be 
written or pre-printed on the sample labels. CRL sample numbers will be assigned as needed for 
this project, and will be obtained from the U.S. EPA (Howard Pham, at this time). Generally, 
the CRL sample numbers are in the form of a 11 digit number, such as 2002BF04S01. The 
'2002' indicates the U.S. EPA fiscal year in which the samples are collected (U.S. EPA fiscal 
years begin October 1 and end the following September 31). The code 'BF' has been assigned 
to the Brownfield program pilots. Each State, however, has a code assigned to them and should 
use their code. The remainder of the number is a sequential number assigned by U.S. EPA such 
that each sample number is unique. Field blanks and trip blanks will be identified by coding the 
samples with an 'R' in place of the'S', e.g., the first field blank or trip blank will be 
2002BF04RO 1; the second will be 2002BF04R02. Water field duplicate samples will be 
identified by the CRL sample number by substituting a 'D' in the same sample number, e.g., 
2002BF04SO 1 and 2002BF04DO 1 would be field duplicates. If the CRL is to scheduled to 
analyzes samples, a block of CRL sample numbers will be assigned (i.e., 2002BF04S01-S99). 
The first sample would be 2002BF04S01, the next would be 2002BF04S02, etc. The project 
consultant will keep track of which CRL log numbers assigned are used and will request more 
sample numbers if needed. Sample numbers not used will be returned to U.S. EPA for use with 
another project. Beginning on Oct. 1, 2001, the U.S. EPA fiscal year 2002 begins, and sampling 
numbers will be assigned with the following format: 2002BF01S01. 

Samples shipped to the CRL will be documented on a Chain of Custody (COC) form (see 
example). Samples generally cannot be shipped to the CRL for Saturday delivery. The 
COC form will be filled out as in the example, including the site name, sampler 
names/signatures. time/date of sampling (in military time), type of sample, CRL sample number, 
the field station location, analyses requested will be listed in the right hand columns, the numbers 
of the COC seal numbers on the cooler, airbill number. The top copy of the completed COC 
form should be enclosed in a ziplock baggie taped to the inside lid of the cooler that contains the 
samples listed on the form. The CRL shipping Address is: 
Bill Sargent, 
U.S. EPA, Region 5 
Central Regional Laboratory 
536 S. Clark St. 
lOth Floor 
Chicago, IL 60605 
(312) 353-9083 

Call Bill Sargent at the number above daily after shipment to the CRL, with airbill number, 
number of samples shipped, matrix, analyses requested, etc. Bill Sargent can be contacted 
concerning return shipment of empty coolers. 
National Contract Laboratorv Program (CLP): 



,. 

Sample labels will be prepared in a similar manner for samples shipped to the. (CLP), except t.he 
site name will NOT be written on the sample label. Sample tags are not reqmred for Brownfield 
projects, but are required for all Site Assessment activities. In place of the site n~e, the U.S. 
EPA assigned Case number will be written on the label. In addition, U.S. EPA will supply 
sample number labels for the CLP samples. These sample number labels will be used for this 
project only for samples scheduled through the CLP, and will be specific numbers for Region 5 
U.S. EPA. These are the sample numbers that the lab results will be reported with. Region 5 
labels begin with the letter 'E' for the organics and with ':ME' for inorganics. The 'E' represents 
Region 5 (E is the 5th letter in the alphabet; Region 1 labels begin with the letter 'A', Region 2 
labels begin with the letter 'B', etc.). Typically, the organic and inorganic samples will be 
shipped to different laboratories. Samples shipped to the CLP will be documented on the CLP 
COCffraffic Report form. This form is a standardized form used by all who send samples to the 
National CLP. The reverse side of the form contains instructions on completing the form. This 
form should be filled out and the bottom two copies shipped in a ziplock baggie taped to the 
inside lid of the cooler that contains the samples listed on the form. In addition, a third party air 
bill should be in the ziplock baggie, to be used by the CLP lab to return the coolers. A return 
address should be clearly identified on the airbill and on the cooler. 

Call Heather Bauer, Dyncorp, at (703) 264-9348 daily with the airbill number, lab name(s), 
number and matrix of samples shipped, analyses requested, etc. Samples can be shipped for 
Saturday delivery to CLP labs as long as this is prearranged with Dyncorp by Friday, 2:00 
CST. Note also that the Fed Ex shipping form must also be clearly labled for Saturday 
delivery!!! Keep Howard Pham, Region 5 RSCC, (U.S. EPA (312) 353-2310) updated as the 
sampling event progresses. and let him know if the sampling is on schedule or if it'll run into the 
next week. 

Sample Scheduling: 
Once the sampling and analysis plan is approved for specific site work, a sampling projection 
form will be filled out by the State project manager. This form will reflect the work approved in 
the sampling plan by the U.S. EPA Early Action Project Manager (EAPM), and will be submitted 
to the Regional Sample Control Coordinator (RSCC), Howard Pham, by the 15th of the month 
prior to the month of sampling or as soon as the sampling plan is approved. The week before 
sampling, the State must FAX the sampling confirmation form to the RSCC,. (Note that the 
RSCC checks with the EAPMs to confirm that the sampling plan is approved; sampling plans are 
due to the EAPM 10 days prior to sampling and must be approved before confirming CLP lab 
space. If the sampling plan is not approved, the RSCC will not schedule samples for the project.) 
The RSCC will forward the weekly projections to the U.S. EPA contractor, Dyncorp, to get a 

case number assigned for that week, and to get the organic and inorganic laboratory assignments. 
The case number and laboratory addressess will be FAXed to the project consultant by the 

Friday before the week of sampling. The samplers must call Dyncorp daily once sampling has 
begun, to report sample shipments to the CLP labs. Bill Sargent, U.S. EPA must be contacted 
daily if samples are being shipped to the CRL. 

10/2001 



U.S. t.PA lllitJlOl'l 5 
Monthly Projection Form- States 

FAX THIS COMPLETED FORM TO HOWARD PHAM AT US EPA 
by the 15th of the month prior to sampling@ (312)-886-0186 or E-MAIL at: pham.howard@epa.gov 

~- 'arne/City, State _______________________________ _ 

Date of Sampling Plan ApprovaVsubmittal: _______________________ _ 

Sampling Dates: ____________ U.S. EPA EAPM --------------

Activity Type:-----------------­
(PA/SI, Sl, ESI, Reassessment, BF TBA, 

Potential schedulin~samplingcomplications,~-----------------------

Sampler Name/Organization------------------------------

Sampler Email address for CLP electronic data receipt: ____________________ _ 

Sampler Office Phone# ______ Field Phone# ______ _ Sampler Fax#·~-------

Please check all applicable requests: 7- day CLP_ 14- day CLP __ 21- day CLP __ 
CRL (21 days, 30 days; circle one) CLP-CADRE Data Review Level (see definitions below) 
Level 1- CADRE Direct from HQ; Level 2- CADRE Review in Region; Level 3- Manual Review (See QAPP for 
rqmts. Site Assessment will use Level 2 or Level 3 (ESis); Level 1 is the quickest but comes without the case 
narrative.) 

.ysis Required(e.g., CLP VOA-EnCore, Matrix Number of Samples (per 
CLP VOA-MeOH, CLP SVOC-OLM, CLP (soil, groundwater, surface matrix) 
Pest/PCB-OLM, CLP VOA-OLM,CLP water, sediment, drinking 
VOA-OLC.CLP SVOC-OLC,CLP water, etc.) 
Pest/PCB-OLC, CLP Metals &CN, CRL 
Metals/CN (res. wells), etc.) 

·' ' SAS WORR Scheduled through the Regwn REQUIRES 3-4 weeks Lead ttme, and an approved SAS cltent request form. All work to be scheduled 
''· e mcluded lll an approved QAPP and sampling plan. 
~OTIFY THE FOLLOWING PERSONS PRIOR to SHIPMENT, FOR CONFIRMATION 

CLP- RAS -Heather Bauer, Dyncorp, (703) 264-9348 
SAS - (If Scheduled through Region) - Howard Pham (312) 353-2310 

CRL- Bill Sargent- U.S. EPA- (312) 353-9083 

mailto:pham.howard@epa.gov


"lling Coordinator(signature/date) __________________ _ 10/2001 



U.S. EPA lU.tJ1UN 5 
Weekly Confirmation Form- States 

tAX T"HIS COMPLETED FORM TO HOWARD PHAM AT US EPA 
by the Tuesday Noon the week prior to sampling@ (312)-886-0186 or E-MAIL at: pham.howard@epa.gov 

"lame/City, State'--------------------------------

Date of Sampling Plan ApprovaVsubmittal: _______________________ _ 

Sampling Dates:, ____________ U.S. EPA EAPM ---------------

Activity Type:-----------------­
(PA/SI, SI, ESI, Reassessment, BF TBA, 

Potential schedulin~samplingcomplications _______________________ ~ 

Sampler Email address for CLP electronic data receipt: ____________________ _ 

Sampler Office Phone# ______ Field Phone# _______ Sampler Fax# _______ _ 

Please check all applicable requests: 7- day CLP~ 14- day CLP __ 21- day CLP __ 
CRL (21 days, 30 days; circle one) CLP-CADRE Data Review Level (see definitions below) 
Level 1- CADRE Direct from HQ; Level 2- CADRE Review in Region; Level 3- Manual Review (See QAPP for 
rqmts. Site Assessment will use Level 2 or Level 3 (ESis); Level 1 is the quickest but comes without the case 
narrative) 

iysis Required(e.g., CLP VOA-EnCore, Matrix Number of Samples (per 
CLP VOA-MeOH, CLP SVOC-OLM, CLP (soil, groundwater, surface matrix) 
Pest/PCB-OLM, CLP VOA-OLM,CLP water, sediment, drinking 
VOA-OLC,CLP SVOC-OLC,CLP water, etc.) 
Pest/PCB-OLC, CLP Metals &CN, CRL 
Metals/CN(res.wells), etc.) 

; 
S~S WOR~ Scheduled through the Regwn REQUIRES 3-4 weeks lead t1me, and an approved SAS clrent request form. All work to be scheduled 

!!.:...... : mcluded m an approved QAPP and sampling plan. 

NOTIFY THE FOLLOWING PERSONS PRIOR to SHIPMENT, FOR CONFIRMATION 
CLP- RAS -Heather Bauer, Dyncorp, (703) 264-9348 
SAS - (If Scheduled through Region) - Howard Pham (312) 353-2310 

CRL- Bill Sargent- U.S. EPA- (312) 353-9083 

http://epa.gov


• . "'ling Coordinator(signature/date) __________________ _ 10/2001 



APPENDIXH 

MONITORING 
POINT/SAMPLING POINT 

NUMBERING SYSTEM 



Monitoring Point/Sampling Point 
Num berin& System 

The monitor/sample point number identifies a speci:fic ocation where a sample is taken. The first charac;ter of the 

11umber must be ana alpha identifier. The second, tllin and fourth characters are to be numeric identifiers. The 

following guidelines should assist in assigning monitor sample point numbers for the majority of the situations. 

A. The first and second characters identify the type o1 monitor/sample 

B. The third and four ~cters designate the sample number. 

C. In the case of monitoring well identification, use tl ~well number for the .ID. In most other 
sampling., the samples can be numbered sequential y. 

The following key provides the appropriate first and s :cand characters of the monitor/sample point number. 

G - Groundwater 
1. Monitoring well 

2. Private well 

3. Piezometer 

4. Interceptor Trench/ 
Collector System 

5. Public Water 
Supply Well 

6. Spring 

S - Surface Wan r 
1. Stream• 

2. Impoundment 

3. Run-off 
(Channeled or 
Sheet flow) 

4. Run-on 
(Channeled OJ 

Sheet flow) 

X- Special 
1. Soil 

2. Sedi:inent *"' 

3. Waste 
(Container -any 

Unit of 120 gal. 
Or less) 

4. Waste 
(Tank-any unit of 
>120 gal.) 

5. Other 

L .. Leachate 

1. Flow or seep 

2. Pond*•• 

3. Collection 
System 
(Riser, sump) 

(waste disposed of 
On the ground, etc.) 

*Example: S 10 1 - Downstream sampie taken FIRST 
Sl 02- Farther Upstream 

Sample point numbers will progressively incr :ase upstream. The last upstream sample will end 
sequence and likely to be the stream backgro md. 

*"'Same procedures as example above but us: ag ux,, characters 

,...*Where a seep or flow ponds. No surface water associated with this 

';I· 




